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(57) PecfcepaT 

y\cnonb30BaHwe ppn M3roroB/ieHHfi h 
o6pa6oTKH 6yMarn, Ann ohhctkh cTOHHbix boa m 
ApeBecHOM wiaccbi ot BpeAHbix BemecTB. 
CyiAHOcTb M3o6peTeHH?i - npeAncweHa BOAHaa 
cycneH3M^ M3 MUHepanoB n nnn HanonHHTeneM 
m/hjih nurMGHTOB c co a© p>Ka h n e m TBepAoro 
Beu^ecTBa > 60 Bec.%, npuneivi MHHepan wjih 
HanofiHurenb nnn nurivieHT AUcneprnpoBaH c 
oahmm v\m HecKonbKHMH AncneprnpyiotAHMi/1 
cpeACTBaMM. flucneprnpyioiAee cpeACTBO 

COA©P>KHT OflHO HJ1M HeCKOJIbKO aM0OTepHblX 

nonnaneKTportMTOB n/nnn KaTHOHHbix 
nonMOJieicrponnTOB n/nnn awicfoTepHbix 



Kan/ioHHbix nonnaneKTponnTOB n/nnn 
aMcporepHbix aHHOHHbix noJino/ietcrpo/inTOB 

H/HJ1H HaCTMMHO HeMTpaTtM30BaHHblX 

aMcf)OTepHbix aHMOHHbix nonnoneKTponnTOB, 
npkiHaM HacTni^bi HanojiHurenfl n/unn rwiweHTa 
n/nnn MUHepana M3BHe HecyT HeftTpanbHbitf ujtih 
nono>KHTenbHbM 3ap^A- FlpeAnoaceH cnoco6 
nony4eHMfl boahoOi cycneH3nn, no KOTopoMy 
nacTb nonnaneKTporiMTOB flo6aBJWK>T nepeA 
n3MenbHeHneM, nacrb bo speM* H3MejibqeHHfl u 
MacTb - nocne M3MeribHeHMfl. H3MeribHeHMe n 
Allien ^prupoBaHHe mo>kho npoBOAHTb b 
oTAenbHbix ciaAnax cnocooa. 3 c. m 3 3.n. 
cjp-ribi, 27 Ta6n. 
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(57) Abstract: 

FIELD: pulp-and-paper industry. 

SUBSTANCE: suspension contains at least 60 
wt % of solids, whereas mineral or filler or 
dye is dispersed with one or several 
dispersing means. The latter contains one or 
several amphoteric an/or cationic and/or 
amphoteric cationic and/or amphoteric 
anionic and/or partly neutralized anionic 
and/or partly neutralized amphoteric anionic 



polyelectrolytes, particles of filler and/or 
dye and/or mineral outside bearing no or 
posit ve charge. When preparing suspension, 
a part of polyelectrolytes are added before 
disintegration process, a part during 
disintegration, and a part afterwards. 
Disintegration and dispersing may be carried 
out separately. EFFECT: improved procedure. 
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H3o6peTeHne KacaeTc* boahom cycneH3HH 
M3 MUHepanoB n/nnn HanonHMTenefi n/nni/i 
nnrMeHTOB c cofle p>Ka h n e m TBepAoro 
BemecTBa > 60 Bee. cm man Ha cyxofi MUHepan 
v\nv\ cyxofi HanonHMTenb n/nnn cyxofi nunvieHT, 
npuneM MMHepan hjim HanonHMTenb v\nv\ 
nurivieHT AUcneprnpoBaH oahmm nnn 
HecKoribKMMM AMcneprMpyioLAMMM cpeACTBaiwu. 

AHMOHHO-CTa6HJ1H3HpOBaHHbie 

KanbL^MMCoAepwaiiJ^e MMHepanbi KaK Kap6oHaT 
Kanbi^Mfl, AonoMUT m np o6biHHO nonyHatoT 
M3MenbHeHneM c aHUOHHbiMn nonnaKpunaTaMM, 
KaK onucaHO, Hanpuwep, b eBponetfcKOM 
naTeHTe EP 0 100 947 v\nv\ naTeHTe OpaHLjMM 
820806. B 3TOM naTeme 3aflBneHO, hto b 
cnynae aHMOHHo-cTa6nnM3MpoBaHHbix 
cycneH3HM nacTMHHo HeMTpanM30BaHHbix 
nonnaKpunoBbix kucdot nonynaeTca nynujafl 
cTa6nnn3aL^n^ bfiskoctm, neM b cnynae 
nonHOCTbfo Hei^Tpann30BaHHbix. 3aflBneHHbiM" 
MHTepBan He^Tpann3aL^nn ne>KHT ot 40 ao 96% 
HeMrpanMsauyiM, hto He npuBOAUT b KaTnoHHbix 
cycneH3nqx b cooTBeTCTBMM c U3o6peTeHneM k 
nojio>KMTenbHbiM pe3ynbTaTaM. 

M3 3aPBneHHbix npuMepOB naTeHTa OpaHi^nn 
820 806 cneAyeT, hto HeMTpanM3aL4Mfl <50% He 
npuBOAMT k i^eriM, a CTeneHb HeMTpanM3aq,MM 60 
70% n peACTa bji $\ qt cooom onTHMyM. Munepanbi 
MoryT TaK >Ke, KaK onMcaHO b eBponetfcKOM 
naTeHTe EP 0 256 312, c aMcjx>TepHbiMH 
AMcneprnpyiOLAHMn cpeACTBaMM A aBaTb 
cycneH3MM. B cnynae stom" nyoriMKaLi.MM 
aiuqtioTepHbie sneKTponnTbi HMefOT cunbHyio 
M303neKTpnHecKyio TOHKy b KucnoM nHTepBane 
pH, TaK hto ohm He npMroAHbi Ana ni/irweHTHbix b 
cooTBeTCTBUM c M3o6peTeHMeM, M/MJ1M 
HanoriHUTe/ibHbix h/hjth MUHepanbHbix 
cycneH3utf. K OTOMy cneAyeT ynoMAHyTb TonbKO 
aMCjxyrepHbie nonn3neKTponnTbi, KOTopbie b 

CBOeM MOJl^pHOM MOHOMepHOM COCTaBe 

npenMyiAecTBeHHo coAep>K3T aHMOHHbie 

MOHOMepbl. MaCTHL^bl B COOTBeTCTBMM C 

n3o6peTeHneM ypoBHfi TexHUKu nivieioT 
OTpuqaTenbHbiw 3ap«A Ha CBoefi noeepxHOCTH. 

ftnn HeKOTopwx L^eneM npnivieHeHM« 
aHHOHHa* CTa6nnn3ai4MH OAHaKo 
He>KenaTenbHa. H 6bino 6bi 3HannTejibHO nynuje 
ncnojib30BaTb cycneH3nn HefiTpanbHo mum 
nono>KMTer!bHo 3apn>KeHHbtx nacTMU,. Ecjim 
Kap6oHaT Karibi^MH, noKpbiTbifi AHcneprMpyK)m,MM 
cpeACTBOM,Mcnonb3yeTcyi b KanecTBe 
HanojiHMTenfl b 6ywia>KHOM npoMbiiuneHHocTM, 
Heo6xoAMMo ero cKneMTb c oTpMi^aTenbHO 
3ap^>KeHHbiM HanoDHMTeneM c KamoHHbiM 
yAep>KMBaK)U4MM cpeACTBOM k 6ywia>KHOMy 
BonoKHy, 3ap^>KeHHMoy oTpni^aTenbHO b 

33BMCMMOCTM OT HpMpOAbl Kap6oKCMJ1bHblX 

rpynn. 

flpM HeMTpaJ~IM3ai^MM M CjDJlOTai^MM 
OTpML^aTeilbHO 3apfl>KeHHblX HaCTMU, MMHepanoB 

m/m/im Hanonnmene^ v\!v\n\A nwMeHTOB c Ljenbfo 
AOCTMKeHMJi HaM6ojibiLieM CTeneHM 3anonHeHMH 
m xopoujeM yAep>KMBaeiviocTM HanoriHMTena 
MO>KeT oAHOBpeMeHHO TaiOKe 0TpMi4aTeribH0 
3apa>KeHHoe 6yivia>KHoe bojiokho cTaHOBMTbcyi 
xnonbeBMAHbiM, hto Mo>KeT npMBecTM k xyALuePi 
BbiAenKe OyMarM m b pesyribTaTe 3Toro k 
HeoflHopoAHOMy npocBery 6ywarM. ripM 

COBpeMeHHOM ypOBHe TeXHMKM 3TOT 

OTpMi^aTenbHbiM oqbqbeKT noHTM Henb3a o6omtm. 
riosTOMy b HacTO^u^ee BpeM?i Mcnonb3yioT eu^e 
b npon3BOACTBe 6yMarM M3MenbneHHbie b cyxoM 
BMAe nopOLUKOo6pa3Hbie npoAytcrbi, KOTopbie 
MMefOT riMUJb cna6o oTpMi^aTenbHyfo mum M3BHe 
HeMTpanbHyio mjim ona6o nono>KMTenbHyfo 
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3apa>KeHHyK) noBepxHocTb. 

B cnynae cyxMX M3MeribHeHHbix npoAYKTOB 
HeooxoAfiMafl TOHKocTb noMona (AMcnepcHOCTb) 
oneHb TpyAHo flocTM>KMMa. M npM 

MCnOJlb30BaHMM TOHKOM3MeJ1bHeHHblX nopoiiiKOB 
B03HMKaeT npo6neMa nbuiM. 

B pe3yribTaTe AUcneprMpoBaHMfi 
nonyneHHbix KaTMOHHO- CTa6MjiM3MpoBaHHbix 
MMHeDajibHbix m/mjim HanoriHMTenbHbix m/mjim 
nMriweHTHbix cycneH3Mi^: 

nonynaraT KaTMOHHO-CTa6nnM3MpoBaHHbie, t. 
e. nono>KMTeJibHo 3apa>KeHHbie Ha noBepxHocTM, 
nacTMHHo KajibUMMCOAepxaiAMe MMHepa/ibi KaK 

Kap60H3T KaJIbUMfl, AOJIOMMT M np. 06blHHblM 

nyTeMAMcneprMpoBaHMeM b BOAe c 

HeMTpaflbHblMM M/MJIM KaTMOHHbtMM SaU^MTHblMM 
KOJIJlOMAaMM M/MJIM KaTMOHHbIMM 

AMcneprMpyHDLAMMM cpeACTBaMM (cm. 
Bbino:>KeHHyio 3aaBKy Ha naTeHT eppr 37 07 221 m 
37 30 833) m/im A^cneprMpoBaHMew c 

KOMbMHaUjMeM M3 nOJlHOCTbKD 

HeMTpaJlM30BaHHOrO aHMOHHOrO M KaTMOHHOrO 

AMcneprMpyiou4ero cpeACTBa, KaK onMcaHO b 
eBponeMCKOM naTeHTe EP 0 278 602A1 , npMneM 
b cnynae nooneAHero npMMeHfliOT CToribKO 
KaTMOHHoro noriMiviepa, HToQbi nacTML^bi b 
cycneH3nn ocriaAann nono>KMTenbHbiM 3ap«AOM. 

B eBponeMCKOM naTeHTe EP 0 278 602 
3aaBJieHa TaK>Ke noiiMaKpMnoBafl KMcnoTa. 

HMCTOT3 He HeMTpaJlM30BaHHOM nOflMaKpMJIOBOM 

KMcnoTbi HeyAOBJieTBopMTeribHa, TaK KaK y>Ke 
npM +20°C OHa HaHMHaeT KpMCTaririM30BaTbCfl m 
nosTOMy ee Henb3fl AosnpoBaTb. 

E^tim KpMCTanriM3ai4Mfl MMena MecTo oahh 
pa3, "o noriMMepHbiM pacTBop Hy>KHO HarpeTb ao 
100°C n TaKUM nyTeM pacTBopnTb KpucTanribi. 

3 4mom m b xonoAHbix perMOHax 

npOM3BOACTBO C He HeMTpaJ1M30BaHHOM 
nOJIMaKpMJIOBOM KMCTIOTOM HeMblCJlMMO. 

3TM CnOC06bl MMeHDT HeAOCTaTOK, KOTOpblM 

3aKJihDHaeTC?i b tom, hto npouecc M3MenbHeHM^, 
T.e. noMon, m AUcneprMpoBaHMe Aon>KHbi 
ocyuiecTBJWbCfl b pa3AeribHbix cTaAM^x. Ho 

CnOCOOy ypOBHJI TeXHMKM B03HMKaK)T 

cneA:/K5Lnne bo3MO>khoctm: 

a) coAep^aiAyio Karibi^MCi M3BecTb 
M3MenbnafOT cyxMM nyTeM, HTo6bi nonynnTb 
HeoSxoAMMyK) TOHKOCTb noMona. CTeneHb 
M3MenbneHM5q, KOTopaa MO>KeT 6biTb AOCTMrnyTa 
TaKMM nyTeM, orpaHUMeHa. AmoMepupoBaHne 3a 
cneT cmti Ban-Aep-Baaribca npen^TCTByeT 
M3MenbneHMK) ao BbicoKOM CTeneHM noMona. B 
OTAe.ibHOM CTaAMM HenocpeACTBeHHO nocne 
OToro py\cnepmpy\oT c BbiweyKa3aHHbiM 
AMcneprMpytou^MM cpeACTBOM ; 

6) coAepwamyK) Karibi4MM M3BecTb 
M3MenbnaHDT Bna>KHbiM cnoco6oM npM 6oribUJOM 
coAeD>KaHMM TBepAoro Beuj,ecTBa (okojio 30 
Bee.) 6e3 MHTeHCMCjDMKaTopa noMona m 
AMcnepraTopa m nepe3 cjDMJibTpoBaribHbiM npecc 
b pe3ynbTaTe Ao6aBneHMfl cpjioKMpytotAero 
cpeACTBa n nyTeM L\eHTpnc|DyrMpoBaHMfi aoboa^t 
AO >KenaeMoM KOHu,eHTpau,MM. B OTAe/ibHOM 
CTaAMM HenocpeACTBeHHO nocne aToro 
AMcneprMpyioT c BbiujeHasBaHHbiM 

AMcnepraTopoM; 

C) KaJlbl4MMCOAep>KaUJ 1 MM MMHepafl Bfia>KHblM 
CnOC060M M3MeJlbHafOT C aHMOHHbIM 

AMcnsprMpyjoii^MM cpeACTBOM ao wenaeMotf 
CTeneHM noMona, BbicyujMBahOT m 
HenocpeACTBeHHO nocne aToro peAMcneprMpytOT 

C BblLUeHa3BaHHblMM KaTMOHHbIMM 

nonMsneKTponMTaMM M/MnM 3am,MTHbiMM 
KonnoMAaMM. npM cyujKe B03HMKaioT 
arnoMepaTbi, KOTopbie Henb3« nonHOCTbK) 
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noflBepmyTb AeaarperHpoBaHwo, TaK ksk b 
pe3yj"ibTaie ohm HMetoT MeHbwyio CTeneHb 
noMona, m©m nepBOHananbHo. flpw cyixiKe He 
pa3pyLueHHbifi aHMOHHbiM A^cnepraTop MoweT k 
roiwy xe Meujarb HenocpeACTBeHHOMy npoueccy 
AncneprnpoBaHHfl n cnoco6cTBOBaTb 
MHoroKpaTHOMy npuMeHeHMio KaTHOHHbro 
non naneicrpoji uTa . 

CTa6nribHocTb bh3kocth b TeneHwe 
AnnrejibHoro speMeHu b yKa3aHHbix cnocooax 
nonyneHMH He yKa3aHa. 

nonyneHne cycneH3uw MMHepanoB v\lv\nv\ 
HanoriHHTenei?i v\iv\nv\ nurivieHTOB aoti>kho nivieTb 
MecTO b pe3ynbTaie aToro y noTpe6nTens nnn 
b6jim3m noTpeoVrrerm , t.k. 3a KoporKoe BpeMH 

OHH CTaHOBflTCft HenpHfOAHblMH H3-33 

yBennMeHUfl baskocth nceflUMeHTannn. 

CHM)KeHHe BA3KOCTH BO MHOH/1X CJiyMaHX 

HeB03Mo>KH0 nyTeM pasbaBneHMfi, TaK KaK 

BblCOKkie KOHL^eHTpaL^MH HMetOT MCKTlKDMHTeJIbHOe 

SHaneHne a^a asui knew weft nepepaocmuv 
Hanpniviep npw HaHeceHnn KpacoK b 6~yMa>KHOw 

npOMblLUJieHHOCTH. 

B pe3ynbrare n3Me/ibHeHHH no/ryweHHbix 
KaTMOHHO-cTa6nnn3npoBaHHbix cycneH3MM 
MHHepa/ioB n/nnn Hano/iHHTenetf u/uni/i 
nurweHTOB paHee 6binw npeAnpMH^Tbi nonbi™ 
nonyneHU^ Ka™oHHo~cTa6min3npoBaHHbix 
HacTUHHo Kanbi4nPicoAep>KaLnnx HanonHMTenePi 
nyTeM i/i3MeribMeHWPi npi/i ManoM coAepaoHHw 
TBepfloro BemecTBa. 

3tot cnoco6 nivieeT HeAOCTaroK, KOTopbiw 
3aKnfOHaeTCfl b tom, hto coAepwaHne TBepAoro 
BemecTBa orpaHWMeHO 45 50 Bee. [~!pn 6onee 

BblCOKMX KOHUeHTpaU,MflX BA3KOCTH CTaHOBflTCfl 
TaKHMH BbiCOKMMM, HTO CycneH3HM H6nb3H 

nepepa6aTbiBaTb. 

CTa6wnbHOCTH Bfl3xocTefi b TeneHvie 
AnnTenbHOCTn BpeMeHu He yKa3aHbi. 

CicnoHHOCTb cycneH3nPi k oca>KAeHnio 
o6ycnoBneHa BbicoKMM coAepxanneM TBepAoro 
BemecTBa v\ b pesyxibTare GToro cycneH3nn He 
CTa6nJibHbf npn xpaHeHnn. TpaHcnopTHbie 
pacxoAbi, CMHTafl Ha coAepxaHne TBepAoro 
BemecTBa, npn 45 Bec.-Hofi cycneH3nn 
npn6riM3MTenbHO Ha 50% Bbiwe, Meiw b cjiynae 
70 Bec.-HOPi cycneH3Hn. K Towiy >Ke npn 
npon3BOACTBe n noTpe6neHnn HeooxoAHMa 
npn6nn3HTenbHO Ha 50% 6onbLue cTa6nribHOCTb 
npet xpaHeHnn. 

B eBponetfCKOM naTeHTe EP 0 104 904 
onucaHa BOAHaa cycneH3Hfl MHHeparibHbix 
HacTHi^ c co Ae p>Ka h w e m TBepAoro Tena ; no 
MeHbLueM Mepe, 40 Bee. 3Ta cycneH3i/v?i 
coAep>KHT KaTHOHHbie v\ awcpoTepHbie 
nonnsrteKTponnTbi c a3OT0OAep>KaLL4i4MH 
rpynnaiwn, npn stom cpep,HeMy cne^anmry M3 
stow nyennKai^nn He hcho, mto 03HanaeT 
n aMcf)OTepHbiPi nonnaneKTponuT". CKopee b 
pe3yjibraTe eAUHCTBeHHoro ynoM^Hyroro 
aivicpoTepHoro coeAHHeHMH B03HHKaeT 
OLunSoMHoe npeACTaBneHne, TaK KaK oh He 
o6naAaeT abho BbipaxeHHbiM aMcjDOTepHbiivi 
xapaKrepoM. KaK 

AMMeTMJlA^aJlJlMriaMMOHMClXJlOpi/lA, TaK n 

aKpunawiHA. KOTOpbie npuMeHJinn b cnynae 
cononnMepa, o6o3HaneHHoro KaK aivicjDOTepHbift, 
fiBJi^KOTCH no cBoew cTpyicrype ncKnKDHHTeribHo 

KaTHOHHblMH. 

B cnynae BOAHbix cycneH3Mfi ceAnweHTaqua 
AncnepmpoBaHHbix Hacrnq MaTepwajia 
npoxoAUT 3a 3 7 p,h\eft, hto HeMbicnuMo npn 
TpaHcnopTupoBKe Ha KopaOnax, sto Aenano 6bi 

HeB03MO>KHO^ Bbirpy3Ky M3 OOnbLLIHX 

TpaHcnopTOB, KOTopbie ncnorib3yKDT b 
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HacToamee BpeMfl a^a TpaHcnopTupoBOK TaKoro 
Tuna. 

riepeweLLiMBaHne b raKKX Gonbtunx 
xpaHnnnLAax Kopa6^eR npaKTunecKM 
HeBO2M0>KH0. TpaHcnopTupoBKa no xene3HOM 
Aopora b TeseHne 4 7 Anew Tajwe ncKntOMeHa no 
TeM >^:e coo6pa>KeHHflM. 

TpaHcnoprnpoBKa no >Kene3HOM Aopore n no 
Mopto oneHb npo6neMaTMHHa m H3 
3KonornHecKnx coo6pa?KeHHM. 

CjieAyK)iAne Tpe6oBaHM^ (cBoftcTBa) k 
cycneH3M3M aBn^KOTca >KenaTenbHbiMM aha 
noTpe6nTejin: 

xopoLiiasi cTaSmibHocTb npn xpaHeHnn b 
TeMeHMe HeAenb npn hm3kom baskoctm; 

H7o6bi nonynnTb Heo6xoAMMbie CBotfcTBa, 
KaK, hanpniwep, He3HaMnre/ibHyK3 a6pa3HBHocrb 
ceTKH eywaroAenaienbHo^ MamnHbi npn 
nonyneHnn oywarn m paKe/ifl An?i HaHeceHH^ 
Kpaciw b KpacunbHOM ycTaHOBKe, Heo6xoAHMO 
nonynaTb oneHb tohko M3MejibHeHHbi^ 
HanonHMTenb. Bortbujue rpy6bie HacTMUbi 
Hano/iHUTen?! cKnoHHbt TaiOKe k 6yMa>KHOM Macce 
k o6pa30BaHnto nbi/in npn 4?OTOKonnpoBaHnn m 
np. 

Henpo3paHHOCTb 6yMarn ( rnHHei4 ^yMarn m 
aenui3Ha Gyiviam cunbHo 3aBHC5iT ot tohkocth 
noMona n cieneHU npoHHKHOBeHua 
Hano.iHUTexifl n Ha 6yMary. Henpo3paHHocTb v\ 
6enn3Ha Mwietor b 6yMa>KHoCi npowibiLuneHHocTM 
b HacTo^mee BpeM^ cyLAecTBeHHetfujee 
3HaneHne. 

B HacroflLAee Bpewi^ Ann 6yMa>KHotf Maccbi 
Heo6xoAHMbi oGbiMHbie MUHepanbi n/kinn 
HanoriHUTeni/i n/nnn nurMeHTbi c OKBMBaneHTHO 
ccpepMHecKUM AnaMerpoM nacTkfq 50 90 
Bee. <2 mkm (H3MepeHo c noMoiAbK) ceAnrpa4>a 
5100). 

flnfl peL^emyp KpacoK b HacTO^LAee BpeMfl 
Heo6xoAHMbi o6bNHbie MUHeparibi n/kinn 
HenonHMTenn n/nnn nurMeHTbi c sKBMBaneHTHO 
cc£epnHecKHM AnaivieTpoM HacTMi^ AO 99 
Bee. <2 mkm (H3 Mepe ho Ha ceAnrpacjDe 5100). 

CTa6nnbHOCTb B?13K0CTM AOIDKHa 6blTb 

rapanTupoBaHa b TeneHne HecKOJibKHx HeAenb, 
hto6^i npn TpaHcnopTupoBKe nnn npn xpaHeHMM 
He nopTunacb cycneHSu^ b pe3ynbTaie 
ceAMMeHTai^nn nnn yBennneHUfi bh3kocth h 
hto6=i He TpeGoBanncb AononHMTenbHbie 
pacxoAbi pfix nepeMeLUMBannfl. MTo6bi 
ooecneHHTb b HacTojiLAee BpeM^ HaAe>KHocTb 

npOA.yKAMU B 6yMa>KHOM npOMblLUJieHHOCTH, 

HeoexoAHMbi eMKocTM atip xpaHeHnq TaKnx 
cycneH3nPi b Tbic^HM Ky6nMecKMX MerpoB. 

u acTHL^bi MUHepanoB m/mxim HanonHMTenew 
n/nnM nurMeHTOB aoidkhw yAep>KHBaTbca 6e3 
ncnonbsoBaHUfi Oonbujoro KonnnecTBa 
BcnoMoraTenbHbix yAepKMBawiAUX cpeACTB b 
npoi/3BOACTBe 6yMarn. 3HaMeHHfl TBepAOCTM 
roroBOM oyMarvi He Aon>KHbi cunbHo 3aBHCMTb ot 
BbicoKoi^ creneHU npoHUKHOBeHna MUHepanoB 
n/nnM nurMeHTOB M/vinn HanonHiueneM. 

B pe3ynbTaie BbtcoKoPi cTeneHM HanoxiHeHMfl 

14eJ1/IJOJ103y MO>KHO 3KOHOMHTb, HTO npMBOAUT K 

cyiAecTBeHHOMy OKOHOMnnecKOMy 3c)DC|DeKTy b 

6yMcDKHOM npOMblLUneHHOCTkl. 

HurMeHTHbie n/nnn HanonHHTenbHbie h/mjim 
MUHeparibHbie HaHocuMbie KpacKH AQJi>KHbi npn 
HaHeceHi/in Ha 6yMary npoHUKaTb b oyMary no 

BG3MO>KHOCTH CJiaGo, HT06bl OCTaBaTbCfl Ha 

noB€?pxHocTw 6yMarn, co3AaBa« onTWManbHoe 
KpacoMHoe noKpbiTne. KainoHHas KpacKa Ha 
aHHOHHOfi L\ejiriK3no3e ociaeTcyi 3HaMMTeribHO 
nynuje Ha noBepxHocTki. 

^on>KHa 6biTb AocTumyTa no bosmokhoctm 
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BbicoKaw KOHi4eHTpai4i/m TBepAoro BeunecTBa. 

3aAaneM" M3o6peTeHHH 6bino co3flaHne 
CTa6M/ibHbJX npn xpaHeHnn cycnemwfi 
MMHepanoB M/MnM HanonHMTenett M/MnM 
nurivieHTOB c BbicoKMM coflep>KaHneM TBepAoro 
Beu4ecTBa npn hm3kom ba3koctm. 

3Ta 3aAana b cooTBeTCTBun c M3o6peTeHneM 
peweHa TeM, hto totobht boahyjo cycneH3Mio iaz 
MMHepanoB M/MnM HanonHMTenetf M/MnM 
nurMeHTOB c coAepwaHMeM TBepAoro Beii\ecTBa 
or 60 pp 80 Mac. cvman Ha cyxotf MMHepan, 
min cyxoM HanoriHUTenb, nnn cyxoFi nurMeHT, 
npn 3tom MUHepan, v\nv\ HanonHMTenb, v\r\v\ 
nurivieHT A^cneprnpoBaHbi c oahmm nnn 
HecKoribKHMH AncnepraropaMn, KOTopaa 
oTJiunaeTCfl TeM, hto 

AMcnepraTop coctomt H3 oAHoro nnn 
HecKoribKMX awi0OTepHbix nojinoneKTpojinroB, y 
KOTopbix KonmecTBo orpuL^aTe/ibHbix aap^AOB b 

aHMOHHblX MOHOMepHblX eAUHML^ax paBHO 

KonnMecTBy nono>KMTeribHbix 3ap^AOB b 

KaTMOHHblX MOHOMepHblX eAMHMi^ax n KOTOpbie 

MoryT AononHMTenbHO coAepwaTb HeMTpanbHbie 
MOHOMepHbie eAUHUL^bi; 

m/mjim oahh nnn HecKonbKO KaTMOHHbix 
nonnaneKTponnTOBi 

OflHH HeCKOJlbKO aMqt)OTepHblX 

KaTMOHHbix nonnajieKTponuiTOB, b KOTopbix He 
HeMTpanbHbie MOHOMepHbie eflHHHL;bi 3apa>KeHbi 
npeo6naAafou^ne nonownTenbHo; 

m/mjih oamh hjim HecKonbKO aMCfxrrepHbix 
aHMOHHbix nonnsneicrponnTOB, b KOTopbix He 
HeMTpanbHbie MOHOMepHbie eAMHMU,bi 3ap^>keHbi 
npeo6naAatou4ne oTpni^aTeribHo; 

OAHH V\nV\ HeCKOJlbKO HaCTMHHO 
HeMTpariM30BaHHbtX aHMOHHblX 

nonnaneKTponnTOB; 

n/nnn oahh nnn HecKonbKO nacrnHHo 
HewTpann30BaHHbix aMopoTepHbix aHMOHHbix 
nojiM3jneKTponnTOB, b KOTopbix He HePrrpanbHbie 
MOHOMepHbie eAUHUL^bl 3apji>KeHbi b ochobhom 
oTpuqaTeribHo, npn stom nacTML^bi HanonHMTens 
h/hjim nurMeHTa, n/nnn MMHepana HeftTpanbHbi 
nnn 3apyi>KeHbi nono>KMTenbHo, npn cneAyKomeM 
coAepwaHHH KOMnoHeHTOB, Mac. 

a) MuHepan nnn cooTBeTCTByioL^MPi nurMeHT 
mjih cooTBeTCTByioinnM HanoriHUTenb, BKruoHaa 
BOAy 97,0 99,98 

61) flMcneprarop b bhas aMcfoTepHbix 
nonHaneKTponnTOB, nacTHMHO 

HeMTpanM30BaHHblX aHMOHHblX M HaCTMHHO 
HeMTpanH30B3HHblX aMCf30TepHblX aHMOHHblX 

nonnaneiaponnTOB 0,2 3,0 

62) flMcnepraTop b BMAe KaTMOHHbix, 

aMOC()TepHblX KaTMOHHblX M aMCpOTepHblX 

aHUOHHbix nonnsneKTponMTOB 0,11 3,0 

floA "nono>KMTenbHbiM 3ap*AOM" b 
AanbHePinieM oneAyeT noHMMaTb, hto nacTMi^bi 
Ha CBoeM noBepxHocTM MMeioT nonoKMTenbHbiM" 
3eTa-noTeHL\Man. AHanorMHHo cneAyeT 

nOHMMaTb "OTpML^aTenbHblM 3ap?1A M , KOTOpblft 

noflBn^eTCfl, HanpMMep, b cnynae 
UennK)no3Horo BonoKHa m 

aHMOHHO-cTa6MnM3MpoBaHHOM cycneH3MM. flnfl 

"HeMTpanbHblX" 3apflflOB, CHMTafi Ha HaCTMU.bl, 

npeAnonaraeTca paBHOBecMe cHapy>KM 
OTpMijaTenbHbix m nonoxMTenbHbix 3apjRAOB 
H303neKTpMHecKajR TOHKa He Aon>KHa ne>KaTb 
npM pH 7. t/lsosneKTpMMecKaR TOHKa 
noBepxHocTM wacTMii m aMqborepHbix 
sneKTponMTOB M/MnM mx coneM, nacTMMHbix 
coneii M/MnM nonHbix conefi ne>KMT npM pH 7, 
npw kotopom nono>KMTenbHbie m oTpnuaTenbHbie 
3apHAbi M3BHe npoTMBonono>KHO 
HeMTpanM30BaHbi. 
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riOA HeMTpanbHblMM MOHOMepHbIMM 

eAMHMLiaMM b paMKax M3o6peTeHMfl cneAy^T 
noHMMarb MOHOMepHbie eAMHMUbi, KOTopbie He 
coA©p>KaT AnccoL(MMpyeMbix rpynn (KaK, 
HanpMMep, -COOH rpynnbi), HanpMMep, 
STMneHOBbie rpynnbi. 

HaBHe 3apfl)KeHHb!e m M3BHe HeMTpanbHbie 
nonMGneKTponMTbi onpeAenaioTCfl 
M3o6peTeHMeM b cnynae BbiiueyKa3aHHOM 3a^BKM 
Kon m m ecTBOM non o>KMTen bH bix Mn m 

OTpMu.arenbHbix rpynn b nonMMepe. B cnyvae 
aMqboTepHbix M3BHe HefiTpanbHbix 

nonM&neKTponMTOB KonMnecTBo nono>KMTenbHbix 

3ap?lAOB B COOTBeTCTBMM C 3TMM B KaTMOHHblX 

MOHOMepHblX eAMHMLiax paBHO KonMMecTBy 

OTpML,aTenbHblX 3apFIAOB B aHMOHHblX 

MOHOMepHblX eAMHMLiax. B cnynae aMc^oTepHbix 
KaTMOHHbix nonManeKTponMTOB He HeMTpanbHbie 
MOHOMepHbie eflMHML|bi HecyT 

n pe m My mecr Be h ho nono>KMTenbHbie 3apflAbi. B 
cnynae aMcfjOTepHbix aHMOHHbix 

nonMG>neKTponMTOB He HeMTpanbHbie 
MOHOMepHbie eAMHMi^bi HecyT 

npenMymecTBeHHo OTpMi^aTenbHbie 3apnAbi. 

OAHaKO, 3TO He 03HaHaeT, hto, HanpMMep, b 
cnynae M36biTKa nono>KMTenbHbix 3ap^AOB, 
nonM^neKTponMT aBTOMaTMHecKM craHOBMTC5? 
sneiapMHecKM nono>KMTenbHbiM. 3to MO>KeT 

pa3nMHaTbC« B 3aBMCMMOCTM OT "CMnbl KMCnOTbl" 

m "cMnbi ocHOBaHMH". TaK, HanpMMep, 
aMqbcTepHbiM nonManeKTponMT c oAMHaKOBbiMM 

MHOrMMM nonO>KMTenbHblMM M OTpML^aTenbHblMM 

rpynnaMM MO>KeT 6biTb aneicrpMnecKM nM6o 
nono>KMTenbHbiM, nM6o 0TpML\aTenbHbiM, nM6o 
HePiTpanbHbiM. 3to othocmtca raioKe k 
aMqbcTepHbiM KaTMOHHbiM nonManeKTponMTaM m 
aMcjDOTepHbiM aHMOHHbiM nonManeKTponMTaM. B 
pe3yribTaTe CMeineHMFi 3HaneHMfl pH 

AMCCO!4MamMfl 33BMCMMa OT "KMCnOTHblX nM6o 

ocHOBHbix rpynn". B nacTHOcTM, npM 3HaneHMM 
pH 5-10 nonMsneKTponMTbi b cootbstctbmm c 
M3o6peTeHMeM o6naAaK)T cneAyfoiAMM M3BHe 
3ap^AOM (Ta6n.1). 

HeMTpanM3auM^ oTpMuaTenbHbix rpynn 
OAHO- M/MnM A B yx- M/MnM TpexBaneTHbiMM 
KaTMOHaMM 0Ka3biBaeT BnM^HMe Ha mx 

AMCCOl4Mai4MM M T3KMM 06pa30M Ha COCTOflHMe 

3apflAa M3BHe. 

B npeAnoHTMTenbHOM BapMaHTe BOAHafl 
AMcn^pcMfi no H3o6peTeHMio coa©P>kmt: 

AMcnepraTop, KOTopbiM coctomt M3 oahoto 
i/inM HecKonbKMX aMqboTepHbix 

nonMoneKTponMTOB, MnM 

CMecM OAHoro MnM HecKonbKMX aMcpOTepHbix 
nonM3neiaponMTOB m OAHoro MnM HecKonbKMX 
aMqboTepHbix KaTMOHHbix nonMsneKTpMTponMTOB 
MnM 

cr^iecM M3 OAHoro MnM HecKonbKMX 
aMQt)OTepHbix nonMsneKTponMTOB m oflHoro MnM 
HecKonbKMX aMCpOTepHbix cna6o KaTMOHHbix 
nonM3neKTponMTOB MnM 

CMeCM M3 OAHoro MnM HecKonbKMX 
aMcpOTepHbix nonManeKTponMTOB m oahoto MnM 
HecKonbKMX aMqboTepHbix KaTMOHHbix 
nonM3neicrponMTOB m oahoto Mnn HecKonbKMX 
aMqboTepHbix aHMOHHbix nonnaneKTponMTOB Mnn 

ci^iecM M3 oahoto MnM HecKonbKMX 
aMcjDOTepHbix nonMsneKTponMTOB m oahoto MnM 
HecKonbKMX aMqboTepHbix cna6o KaTMOHHbix 
nonManeKTponMTOB m oahoto MnM HecKonbKMX 
aivicjDOTepHbix aHMOHHbix nonManeKTponMTOB Mnn 

CMeCM M3 oahoto MnM HecKonbKMX 
aMcfioTepHbix nonMsneKTponMTOB m oahoto MnM 

HeCKOnbKMX aMCjDOTepHblX KaTMOHHblX 

nonM3neKTponMTOB m oahoto MnM HecKonbKMX 
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aMcf>OTepHbix cnaoo aHMOHHbix 

nonMoneKTponnTOB win 

CMecu H3 OAHoro nnn HecKonbKHX 
aMcpOTepHbix nonuianeKTponnTOB v\ OAHoro wnw 
HecKoribKHX awc^orepHbix cna6o aHUOHHbix 
nonnsjieiapoj-iMTOB win 

OAHoro nnn HecKonbKnx awicpOTepHbix 
KaTMOHHbix nonnsneKTporiHTOB unit OAHoro nun 
HecKoribKHX aMcfxrrepHbix cna6o KaTHOHHbix 
nonnoneiaponnTOB unit 

cwiecu H3 OAHoro nnn HecKonbKHX' 
aivi4}OTepHbix KaTHOHHbix noni/ianeKTponnTOB w 
OAHoro nnn HecKonbKHX awcjDOTepHbix aHHOHHbix 
nojinoneKTponnTOB hum 

CMeCH H3 OAHOrO MJ1H HeCKOnbKKX 

aMCjpoTepHbix cnaoo KaTHOHHbix 

nonnsneicrponitTOB n oahopo unit HecicanbKHx 
ais/ic}DOTepHbix aHHOHHbix nojiHoneicrporiiiTOB unn 

CMeCH It 3 OAHOrO HeCKOJlbKHX 
aMCf)OTepHblX K3THOHHblX nOJ1H3neKTpOflHTOB It 

OAHoro hjih HecKoribKHX aMo>oTepHbix cnaoo 

aHMOHHblX nOJlHSneKTpOJlMTOB HJ1H 

CMeCH H3 OAHOrO HJ1H HeCKOJIbKMX 

aMC^orepHbix cnaoo mriAOHUbix 

noriHarieKTporiHTOB n OAHoro nnn HecKonbKHX 

aMcjDorepHbix cnaoo aHHOHHbix 
nonn3neKTponnTOB wnn 

CMeCH H3 OAHOrO HJIH HeCKOJlbKHX 

aMcjDOTepHbix nojiHSJieicrporikiTOB n OAHoro nnn 

HeCKOJlbKklX aMCjDOTepHblX CJia6o aHttOHHblX 

nojiHsneKTpojinroB nnn 

oahopo nnn HecKonbKHX awctxrrepHbix cna6o 

aHMOHHblX nOJ-lH3JieKTpOriHTOB MJ1H 

OAHoro nnn HecKonbKnx KaTHOHHbix 
noriHsneicrpojikiTOB n oahopo nnn HecKonbKnx 
aMcjDorepHbix cnaoo aHnoHHbix 

nonitsneicrponHTOB, npnneM oahh nnn 
HecKonbKO yKasaHHbix BbiLue nonnsnejaponnTOB 
HacTMHHO HenTpannsoBaHbi n npn stom HacTnu,bi 
HanonMHTenn \Alv\r\v\ nnrMeHTa, n/nnn MHHepana 
HePiTpanbHbi nnn 3ap^)KeHbi nonoxwTenbno. 

Bonee npeAnoHTUTenbHa BOAHaa cycneHsnn, 

B KOTOpotf aMCf)OTepHblM KaTHOHHbltl 

non nan eicrponnT n aMcpoTepHbin aHnoHHbitf 
nonnsneKTponur coRepwar nono>KHTenbHo 
aapaweHHbie cjsyHKi^noHanbHbie rpynnbi b 
3aMecTMTene aTnneHOBon oghobhoW 
L^enn,coAep>KaT MeTBepmHHbie rpynnbi 
aMMOHWfl, Kap6oKCnnbHbie rpynnbi n/nnn 
cynbcjDorpynnbi n/nnn Kncnbie coAep^amne 
rpynnbi cno>KHoro acjwpa c£occf)opHofi KncnoTbi 
rpynnbi n b hhx nono>K:nTenbHo 3aps>KeHHon 
saMecTHTenb cBA3aH c ochobhom i^enbro rpynnon 
.(0= )C=NH- nnn ~(0=)C-0-. 

TaK >Ke 6onee npeAnoHTUTenbHa BOAHafi 

CycneH3H«, B KOTOpon aMC|pOTepHblft ahWOHHbin, 

n aMCfiorepHbiPi, n aMcpoTepHbin" KarnoHHbiit 
nonMsneKTponHT npeACTaBnaeT cooon oaho nnn 
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cooTBeTCTByiomefi cneAyioLL^eM 
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n/nnn 



n/nnn 

R- R7 03HanaK)T anKMn n/Mnw apun, 

Rjj H Rg 03HaMaiOT 3TOM BOAOpOAa 

anKnn n/nnn apwn, nnw 

R^j h R9 MoryT o3HaqaTb rpynny -COOH, 
eonn Z 03HanaeT rpynny -COOH, 

X osHanaeT aTOM O nnn rpynny N-H, 

Y o3HanaeT rpynny ot -CH2- AO -C5H10-. 

Z 03HaMaeT rpynny -COOH n/nnn -(CH2)n 
-COOH n/nnn -(CH 2 )n - SO2OH v\/v\nv\ 
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KUCnyK) Cno>KHO-3C|DHpHyK) CjDOCCjDOpHOKHCnyK) 

rpynry v\ u- 1 18, npuineM (a+b) npeAcraBn^eT 
coaoM oTHOCHTenbHoe KonnnecTBO 

Haxo^u^nxc« b MoneKyne MOHOMepOB b 
HHTepBane ot 5:95 ao 99:1. 

ripw stom 3aMecTHTenb Z MoxeT 6biTb 
MacTimHo HeMTpanki30BaH K3thohom lAenoMHoro 
n/nnn iAenoHHo-3eMenbHoro MeTanna npki 
deneHM HetiTpanM3aL^HM 1-99 Mon. deneHb 
HeMT3ann3ai4nn Z KaTHOHOM u^enoMHoro 
MeTanna mo>k©t cocTaen^Tb 1-25 Mon. 

3aMecTHTenb Z MO>KeT 6bub HePiTpann30BaH 
nonHocTbHD, ecnH KaTHOH Bbi6paH \A3 rpynnbi: 
AByx 3aneHTHbifi k3tmoh , rpexBaneHTHbiM 

K3THOH, NH4, nepBHHHblPI, BTOpUHHbltf \AT\V\ 
TpeT/tHHblM aMltH V\H\A MeTBepTHMHblfi HOH 
aMMOHHJR. 

&o3Mo>KeH TaiOKe BapnaHT t no KOTopoMy 
3aMecTMTenb Z He HevVrpann30BaH. 

TlpeAnoMTHrenbHa raiOKe BOAHan cycneH3Mfl, 
b KCTopoPi ecnw Rs R 9 He flBnaeTCfl 
rpynnoPi -COOH, m ecnn aMc|)OTepHb)e 
aHMOHHbie nonn3neKTponnTbi npnMeH«K)T b 

COMBTaHHH C aMCjDOTepHblMH KaTHOHHblMH 

nonHsneiaponHTaMU, h nooTOMy MacTHi^bi 
FiBnF kdtcji HeCiTpanbHbiMn unit nono>KMTenbHO 
3ap?>KeHHbiMH no noBepxHOCTM.a h b HaxoAflTCfl 
b coDTHoujeHHjqx, npMBeAeHHbix b Ta6n.2. 

MonfipHoe cooTHOLueHna anwoHHoro 3ap^Aa 

K K3THOHHOMy 3ap?1Ay MO>KeT COCTaBnflTb OT 

55:45 ao 51:49. 

ripen My Li^ecTBeHHO b boahoC^ cycneH3nn no 
M3oopeieHnio nonitsneicrponuTbi yiBnyiK)TCfl 
coeAHHGHM^Mn 0601,6^ c^opMynbi: 
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R1. Rs. Re u R 7 o3HaMaioT aTOM BOAopoAa 



tanBHl HOCIb <Kat) 

a ecn\A C=0, to Z=0, 
a npnneM 

;Kat) + KaTMOH menoHHoro n/nnn 
iAenoMHo-3eMenbHoro n/nnn peAK03eMenbHoro 
MeTanna n/nnn aMUH n/nnn anKaHonaMMH n/nnn 

HeTBepTUHHblM K3TMOH aMMOHMfl, 

(An)" xnopuA, 6poMHA, hoa^A, hmtput, 
HS0 4 n/nnn CH3SO4 m npnMeM a+b+c 
HaxoAflTcfl b cooTHoujeHny?x, npMBeAeHHbix b 
Taon.3 

npeAnoHTUTenbHa TaiOKe BOAHaa cycneH3M5i, 
b icoTopoPi A^cnepraTop coctout H3 CMecn 
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aMCpoTepHbix KaTHOHHbix nonnaneKTporiMTOB n 
aMcfcoTepHbix nonnaneicrponviTOB, npuneivi a+b+c 

HaXOA^TCfl B COOTHOLIieHUflX.npHBeAeHHblX B 

Ta6n.4 

B Bo^HoPi cycneH3nn no mo6perei-MK> 
deneHb HetiTpanM3aL\MM awnoHHbix 

KOMnoHeHTOB Bcex nonnaneKTpoiinTOB, 3a 

MCKHJOMeHHeM MUCTO K3THOHHblX npUl 

Hefrrpanu3aL^w KaTHOHaMM 
iu^enoMHO-3eMenbHbix MeTannoB Mo>Ker 
cocTaBnsrrb 0, 1 100 Men. 

npe^noHTHTejibHO b boahoPj cycneH3nn no 
M3o6peTeMMio onpeAeneHHaa no bh3koctm 
CTeneHb noJiMMepM3aL^M aMcpoTepHbix 
aHMOHHbix, aMCpoTepHbix HefiTpanbHbix n 
aMcfDOTepHbix KaTMOHHbix nonnarieKTponWTOB, 

COOTBeTCTByeT BH3KOCTH ot 5 flo 150 Mfla.c. 

npeAnoMTMTeribHO t3k>kb b boahom 
cycneH3HM no M3o6peTeHnto MMHepanbi m/i/uih 
HanoriHUTerin n/nnn nunvieHTbi coAep>KaT 
oneMeHTbi BTopofi m/hjim TpeTbePi ochobhom 
rpynnbi m/mtim HeTBepToPi no6oMHOM rpynnbi 
nepnoAHMecKoPi cwcrreMbi aneMeHTOB. 

npn 3TOM MUHepajiawn v\I\aim 
HanojiHUTenaMU m/mjtim ni^irMeHTaivin MoryT 6biTb 
npupoAHbiPi Kap6oHaT Kanbuna, oca>KAeHHbiPi 
Kap6oHaT Kanbi^Mfl, Mpawiop, Men, aojiomut 
h/hjim AonoMHT-coAep>Kau4HM Kap6oHaT Kan bun a. 

ripeAnoHT^TenbHa TaioKe BOAHafi cycneH3Hfl, 
b kotopom AUcnepraTop coctomt H3 CMecu: 

(a) op,Horo mjih HecKonbKM KaTwoHHbix 
nojinsneicrponnTOB n/nnn OAHoro mjim 

HeCKODbKMX aM0OTepHblX KaTHOHHblX 

nonnaneKTponkiTOB, b KOTopbix He HePrrparibHbie 

MOHOMepHbie eAHHUL^bl 3ap^>KeHb! 

npeo6naAaK)LAMe nonoKHTenbHo, h 

(6) OAHoro mjim HecKonbKHX nacTHMHO 
Hem-pajiM30BaHHbix aHMOHHWx 
nonnsjieKTponnTOB m/mjhm oahofo nnn 

HeCKOflbKMX HaCTHMHO HePlTpaJ1M30BaHHblX 

awicjDOTepHbix aHUOHHbix nonnaneKTponnTOB, b 
KOTopbix He HekupanbHbie MOHOMepHbie 
eAMHMi^bi 3apa>KeHbi, b ochobhom, 
OTpuL^aTertbHo, 

npw 9TOM KaTnoHHbiM nonmneKTpojim v\lwr\\A 
aivicpOTepHbtM KaTHOHHbiM nonnsneKTponuT 
coAepwaicfl b TaKnx KOJinnecTBax, mto MacTni^bi 
HanonHwenfl n/nnn nMrMeHTa, n/nnn MMHepana 
Mnn 3ap?i>KeHbi nono>KHTejnbHO. 

(Ipn 3TOM A^cnepraTop Mower cocTOfrrb M3 
CMecu 

(a) OAHoro nnn HecKonbKnx 

rOMOnOJlMMepHblX KaTMOHHblX 

nonnaneiaporiHTOB n/nnn OAHoro nnn 
HecKonbKHX cononnMepHbix aMcpoTepHbix 
KaTMOHHbix nonnaneKTponnTOB, b KOTopbix He 
HewrpajibHbie MOHOMepHbie ea\AHv\i\b\ 3apfl>KeHbi 
npeo6naAaK)LAe nonowi/rrenbHo, n 

(6) OAHoro unw HecKonbKMX tomo- nnn 
conoriMMepHbix MacTMHHO HePiTpariM30BaHHbix 
aHUOHHbix nonnaneKTporiHTOB n/nnnoAHoro \ah\a 
HecKonbKHX nacTUHHo HetfTpann30BaHHbix 
aMcfxrrepHbix aHUOHHbix nonnsneKTponnTOB, b 
KOTopbix He HefiTpanbHbie MOHOMepHbie 
eAUHHUbi 3apfl>KeHbi b ochobhom OTpnu,aTenbHO. 

KaT^oHHbiPi noiiHs-neKTponwT v\!v\n\A 
aMcf)OTepHbiPi KaTnoHHbiki nonnaneKTponuT, b 
KOTopwx He HeMTpanbHbie MOHOMepHbie 
eAUHMi^bi 3ap?i>KeHbi nono^nTeribHO, MoryT 
coAop>KaTb nono>KMTenbHO 3apn>KeHHbie 
0yHKqnoHaJibHbie rpynnbi b 3aMecTnreJie 
3TnneHOBoPI ochobhoPi L^enw, npunew 
nono>KHTeribHo 3ap«>KeHHbiPI 3aMecrnTenb 
CBA3aH c ochobhoPI i^enbio rpynnoPi -(0=)C-NH- 
MflM -(0=)C-0-. 
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KaTnoHHbiPi nonn3neKrpo^MT MO>KeT 
coAep>KaTb HerBepTMMHbie rpynnbi aMMOHMfl n 
aMcfiCTepHbi^ KaTHOHHbifi noJinaneKTponMT, b 

KOTOpOM He HeflTpajIbHbie MOHOMepHbie 3BeHbfl 

3ap^ceHbi B ochobhom n OJ1 0>KH Te Jl bH O , MoxeT 
coAep>Katb MeTBepTMHHbie rpynnbi aMMOHUJi m 
Kap6oKcnjibHbie rpynnbi m/hjim cynbcfiorpynnbi 
h/hjw Kucnbie, coAep>KaiAMe rpynnbi cno>KHoro 
3c£npa c^occ(3opHoti KucnoTbi rpynnbi, npuneM 
aHHOHHbiPi qacrnHHbiPi HePfrpcLnn30BaHHbi^ 
noDnaneKTpoiinT v\ aM<$oTepHbifi aHMOHHbi^ 
nacTHHHo HePiTpariH30BaHHbiM nonnajieiaponuT 
coAep>KBT KapGoKcunbHbie rpynnbi, a aHMOHHbiM 
nacTHHHo HeMTpann30BaHHbiCi nonnaneKTpojiMT 
^BJiflerc^ roMO- mum conoriMMepHbiM 
non M3JieKT pon mto m . 

DpeAnOHTHTeribHO KaTHOHHblfl 

no.nM3.neKT pon mt npeACTaBn^eT C060C1 oaho mum 



HeCKOflbKO coeAMHeHMM M3 
cooTBeTCTByioiAePi cneAyK)iAe^ 
c|)opMynbi: 

I 5 



rpynnbi, 
o6metf 



I 



C-O 
I 

X 

I 

u 



I 

R 



Rf, R§ M R6 03HanaioT aTOM BOAopoAa m/mtim 
F!"i Rq o3HanaK)T anKnn m/mjim apun, 
npMHeM R5 TaioKe 03HanaeT rpynny 

I 

I 

X 

I 

y 
I* 



I 



X 03HaMaeT aTOM O nnn rpynny N-H, 
y/ 03HaMaeT rpynny ot -CH ao -C5 H-jo-, 
n =20 3000 
n 

(An)" o3HanaeT xnopMA m/mjim 6poMMA m/mjim 

MOAMA M/MJIM HMTpMA M/MJIM HSO4 M/MJIM 

CH SQ4. 

3 

npeAnoHTMTenbHo TaioKe aMcpoTepHbi^ 
KaTnoHHbiPi nonMsrieKTpojiMT, B kotopom He 
HePiTparibHbie MOHOMepHbie 3BeHb« 3apa>KeHbi 
npenMyLu,ecTBeHHO nojio>KMTenbHO, 
npeACTaBJi^er co6om oaho m/im HecKo/ibKO 
coeAMHeHMPi M3 rpynnbi, cooTBeTCTByiomeM 
cneAyKDiAew o6iAeM cjDopMyne: 



o 

CD 
CO 
00 

o 



ro 
o 

00 

to 
O 



|5 |i 



R C=0 
6 I 
X 
I 

y 



/R R \ 

,8 |7 

R Z 
9 



<An> 



rAe 

Ri, R5, ^6 m R7 o3HaHajOT aTOM BOflopofla 
m/mjim 

R-j R 7 03HaMaK)T amain M/wriM apnri, 
R5 mojkot 03HaMaTb TaioKe rpynny 

I 

I 

X 

I 

V 

I* 



2 



I 

R 



rfle R 8 m R9 03HaMafOT aroM BOflopo.aa m/mjim 
anmn m/mjim apwi, 

Rs mjim R9 MoryT 03HanaTb rpynny -COOH, 
eanu Z 03HaMaeT rpynny -COOH, 

X 03HanaeT aTOM O hum rpynny N-H, 

Y 03HaMaeT rpynny ot -CH ao -C5H10-, 

Z 03HanaeT rpynny -COOH m/mjim 

-(CH 2 ) n COOH m/mjim 

-(CH 2 ) n -0 2 0H M/HJin 



OH 



KMCnyiO CnO>KHO-3C(DMpHyKD CpOCXpOpHOKMCnyK) 

rpynny m 

a=70 99 moji. 
b=1 30 Mon. 
n=1 18, 

m (An)" 03HanaeT xnopMA m/mjtm 6"pomma 

M/MJ1M MOAHfl M/MJ1M HHTpMT M/MJ1M HSO4 M/MJIM 

CH3SO4". 

npeAnoMTMTenbHo raKxe aHMOHHbIM" 
MacTMMHO Hek!TpajiM30BaHHbii?i noriManeKTpojiMT 
npeACTaBJiaeT co6om oaho mjim HecKOJibxo 
coeAHHeHMH M3 rpynnbi, cooTBeTCTByioiAeW 
cneAyioLAeM o€>LU,eM cpopMyne 

/R R 
II 12 

* 8 u 



I 

R 



R(fl) 



tag Z o3HanaeT rpynny -COOH m/mjim 
(CH 2 ) n COOH M/MflM 
(CH 2 )n S0 2 OH m/mjim 



M/MJIM 



OH 



KMCfiyiO CJ10>KHO-3C(DMpHyK) 0OCC{5OpHOKHCJnyK) 

rpynny, 

Ri 03HaMaer aroM BOAopoAa mjim rpynny 
-CH 3l 
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Z MM66T 



m/mjim 



R 2 m R3 o3HanaK)T aTOM BOAopoAa m/mjim 
ariKMii m/mjim apMJi, npMMeM R 2 m R 3 MoryT 
raioKei MM©Tb 3HaneHMe Z, ecriM 
3HaH6Hne -COOH, 

U'-= + 1 M/MJIM + 11 M/MJIM +111, 

Ka KaTMOH m,ejiOHHoro 
0i,ejicMHo-3eMejibHoro m/mjim peAK03eiviejibHoro 
Meiama, 

w-59 95 Mon. Ha KonMMecTBe rpynn Z b 
MOHOMepe, 

v-5 41 moji. AejieHHbie Ha u, 
n=1 12. 

TlpeAnoHTMTejibHo TaioKe b boahom 
cycneiHSMM no M3o6peTeHMK) A^cnepraTop 
coctomt M3 cwecM coeAMHeHMM o6lu,mx cfjopMyn 
B M/nnn r n A. nriM 

A'jicnepraTop coctomt M3 cwecM coeAMHeHMfi 
o6m>tx Gfjopwiyji 




Cfli> 



rAe (Kat) + KaTMOH uj,enoHHoro M/MnM 
u4ejiOHHo~3eMenbHoro m/mjim peAK03eMenbHoro 
Mefanna m/mjim aMMH m/mjim ajiKaHonaMMH m/mjim 

MeTBepTMHHbIM KaTMOH aMMOHMfl, 

(An)" xnopMA m/mjim 6poMMA m/mjim moa^a 

\Al\AHA HMTpMT. M/MJIM HSO4 M/MJIM CH3S04, M 

£1=60.-99 moji. 
b=1 40 moxi. 

2-1 70 MOJI. 

w=30 99 Mon. 

flpeAnoMTMTeJibHa BOAHaa cycneH3Mfl, b 

KOTCpOM B aHMOHOM nOJlMSJieKTpOJIMTe M/MnM B 

aMcJroTepHOM 3hmohhom nonManefcrpojWTe 
He^"pariM30BaHbi ot 1 ao 70 mji. KMcnoTHbix 
rpynn, npuMe'M yAejibHafl Bfl3KocTb "3Ta" 

MaCTMHHO HeMTpaJlM30BaHHOrO aHMOHHOrO 

nojiHSJieiapojiMTa m/mjim aM0oTepHoro 
aHMOHHoro nojiMOjietcrponMTa b cMecM c 

K3Tk OHHbIM M/MJIM aM0OTepHblM K3TM0HHblM 
nOJlt13JieKTpOJ1MTOM, M3MepeHHajq B nOJIHOCTblO 

coneBOM cJpopMe, cocTaBnaeT ot 0,2 ao 1,0 m 
cTeneHb nojiMMepM3ai4MM KaTMOHHoro 
nojiManeicrpojiMTa m/mjim aMctpoTepnoro 
KaTHOHHoro nojiMSJieKTponMTa b CMecM c 

MaC"M4HO Hei^TpaJlM30BaHHblM aHMOHHbIM 
nOJl'MSJieKTpOriMTOM M/MnM C aMCfjOTepHbIM 
Hac"MHHO HeMTpaJlM30BaHHbJM aHMOHHbIM 

non/iajieKTporiMTOM, onpeAenneMaq no 
npeAejibHbiM 3HaneHMFiM BH3KOCTM, 
cooiBeTCTByeT ba3koctm ot 5 ao 50 Mjn/r m 
npeAeribi b^3koctm npMMeHfleMbix b boahom 

CycneH3MM KaTMOHHblX m/mjim aMCf)OTepHblX 
KaTMOHHblX nOJIMGJieKTpOJIMTOB COCTaBJl^eT OT 

9,2 AO 48,5 MJi/r. 

HpeAnoMTMTejibHa^ TaioKe BOAHa^ 
cycneH3Mfl,- KOTopaa coctomt M3 97,0 99,89 
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Bee. MMHepanoB n/nnn HanonHMTenetf n/nnn 

nUTMSHTOB H BOAbl M 0,1 1 3,0 Bee. CMeCM 

KaTMOHHoro n/nnn aMclxnrepHoro KaTHOHHoro m 
HacTMHHO HeC^Tpann30BaHHoro aHUOHHoro n/nnn 
HacTMHHO HePiTpann30BaHHoro aMCJxrrepHoro 
aHUOHHoro nonnsneKTponnTOB, npMHeM 
coAepxaHne cyxoro BemecTBa cooraBn^eT 60 
80 Bee. b pacneTe Ha cyxne MMHepanbi \ah\a 
cooTBeTCTBytoiMnPi cyxoM" HanoriHuTenb, nnn 
cooTBeTCTByfotHMM cyxofi nurivieHT. 

flpyruM npeAMeTOM M3o6"peTeHMfl EBn^eTCfl 
cnocoo" nonyneHMfi boahom cycneH3MM H3 
MMHepanoB v\I\at\\a HanonHMTenetf v\lv\nv\ 
nurMeHTOB c coAepwaHueM TBepAoro Bem,ecTBa 
ot 60 ao 80 Mac.cMHTan Ha cyxoM Munepan, v\nv\ 
cyxoM HanonHHTenb, mum cyxoM nMrivieHT, npM 
3tom MMHepan mjim HanonHMTenb, mum nwrMeHT 
AMcneprMpoBaHbi c oahmm mjim h ecKon b km m m 
AMcnepraTopaMM, npMHeM A^cnepraTop coctomt 
M3 civiecM (a) OAHoro mjim HecKoribKMX 

rOMOnOJIMMepHbiX KaTMOHHblX 

nonMsneKTponnTOB m/mjim oahoto mjim 
HeCKOJlbKMX conojiMMepHbix aMCjDOTepHblX 

KaTwoHHbix nonwonexTponmoB, & Koropux He 
HetfTparibHbie MOHOMepHbie eAMHMi^bi 
3apfDKeHbi, npeo6naAatoLL4e nonoKHTenbHO, m 
(6) OAHoro mjtim HecKonbKMX roivio- mjim 

COnOflMMepHblX HaCTMHHO HeMTpajlM30BaHHblX 
aHMOHHblX nOJlMSneKTpOIIMTOB M/MflM OAHOrO MJIM 
HeCKOJlbKMX HaCTMHHO HeMTpaJ1M30BaHHblX 
aMCjDOTepHblX aHMOHHblX nOJ1M3JieKTpOJlMTOB, B 
KOTOpblX He HeMTpaJlbHbie MOHOMepHbie 

eAMHMi^bi 3apa>KeHbi b ochobhom oTpML^aieribHo, 
OTJIMHaiOLAMPlCyi TQM, HTO BOAHyio cycneH3MK) 
MMHepanoB m/miim HanoriHMTeneM m/mjim 
nMrweHTOB cosMecrHo co cMecbio 
AMcnepraTopoB m ao63bok, cnoco6cTByioLAMX 
pasManbiBaHMio, noABepraioT MOKpoMy pa3Mony, 
npMHeM Ao6aBJ~iflKDT aMcjxrrepHbie 
nojiMsneKTpojiMTbi nonnocTbio mjim HacTMHHO 
nepeA pa3ManbiBaHMeM m nacTb aMa>OTepHbix 

nOJ1M3JieKTpOHMTOB BO BpeMfl pa3MaJ1blBaHMFI 

m/mjim Macrb aMcfxyrepnbtx nojiMsneKTpojiMTOB 
nocne pa3MajibiBaHMfl. 

ELMe OflHMM o6"beKTOM M306peTeHM5^ 

HBrmeTCfl cnoco6 nonyneHMH boahom" cycneH3MM 
M3 MMHepaJioB m/mjim HanoriHMTeneM m/mjim 
nMfMeHTOB c coA©P>KaHMeM TBepAoro BeLU,ecTBa 
ot 60 ao 80 Mac. cHMTaa Ha cyxoM MMHepan mjim 
cyxofi HanojiHMreJib, mjim cyxoM nMrMeHr, npM 

3TOM MMHepaJl MJIM HanOJIHMTeJIb, MJIM IWMeHT 

AMcneprMpoBaHbi c oahmm mjim HecKonbKMMM 
AMcnepraTopaMM, npMHeM A^cnepraTop coctomt 

M3 CMeCM (a) OAHOrO MJI M HeCKOn bKMX 
rOMOnOJIMMepHbiX KaTMOHHblX 

nOflMSneKTpOJIMTOB m/mjim OAHoro MJIM 

HeCKOJlbKMX COnOJIMMepHblX aMCjDOTepHb/X 

KaTMOHHblX nOJ1M3JieKTpOJ1MTOB, B KOTOpblX He 

HeC^TpanbHbie MOHOMepHbie eAMHMUbi 3apa>KeHbi 
npeo^JiaAaioiAe nono>KMTenbHO, m (6) oahoto 

MJIM HeCKOJlbKMX rOMO- MJIM COnOJIMMepHblX 
HaCTMHHO H6MTpaJ1M30BaHHblX aHMOHHblX 
nOJlM3JieKTpOriMTOB m/mjim OAHoro MJIM 
HeCKOJlbKMX HaCTMHHO HePlTpaJ1M30BaHHblX 
aMCfiOTepHblX aHMOHHblX nOJlM3JieKTpOJ1MTOB, B 

KOTopbix He HePiTpajibHbie MOHOMepHbie 

eAMHMU,bl SapFDKeHbl B OCHOBHOM OTpML^aTeJlbHO, 
OTJlMHaiOUJ.HMCPl TeM, HTO 

BOAHyio cycneH3Mio MMHepanoB m/mjim 

HanOJlHMTeJieM M/MJIM nMTMeHTOB COBMeCTHO CO 

CMecbfo AMcnepjaTopoB m Ao6aBOK ( 
cnocoOcTByiOLAMX pa3MajibiBaHMio, noABepraioT 
MOKpoMy pa3MOJiy, 

npMHeM AooaBTiflioT nacTb HacTMHHO 

HeMTpaJlM30BaHHOrO aHMOHHOrO M/MJIM HaCTMHHO 
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HeMTpajiM30BaHHbro aMqboTepHoro aHMOHHoro 
nonnGJieKTpojiMTa nepeA pa3ManbiBaHneM, v\ 

nacTb HacTMHHO Hei>hpanM30BaHHoro 
aHMOHHOrO M/MJIM HaCTMHHO HeMTpanM30BaHHoro 
aMcjDCTepnoro aHMOHHoro nojiMsneKTpojiMTa bo 
BpeM^ pa3MaJibiBaHM?i m/mjim 

HaCTb HaCTMHHO HeMTpajiM30BaHHoro 
aHMOHHOrO M/MJIM HaCTMHHO HeMTpaJlM30BaHHOrO 

aMcjDOTepHoro aHMOHHoro nojiMSJieiapojiMTa 
nocne pa3MajibiBaHMfl, 

H KaTMOHHblX H/HJHM aMCjDOTepHbm KaTMOHHbIM 

nojiMoneKTpoJiMT Ao6aBJifiKDT nojiHocTbio nepeA 
pa3MaribiBaHMeM mjim 

TOJlbKO HaCTb KaTMOHHOrO m/mjim 

aMcjDOTepHoro KaTMOHHoro nojiMSJieiapojiMTa 
nepeA pa3MajibiBaHMeM m 

nacTb KaTMOHHoro m/mjim aMcjx3TepHoro 

KaTMOHHOrO nOJIMSJieKTpOJIMTa BO BpeMfl 

pa3MaribiBaHMfi m/mjim 

nacTb KaTMOHHoro m/mjim aM0OTepHoro 
KaTMOHHoro nojiMSjieKTporiMTa Ao^aBJiyiioT 
nocne pa3MaJibiBaHM?i. 

CbmacHo M3o6peTeHMK) BOAHyio cycneH3Mio 
ms MMHepaJioB m/mjim HanojiHMTejieM m/mjim 
nMTMeHTOB c co Ae p>Ka h m e m TBepAoro Beuj,ecTBa 
ot 60 ao 80 Mac. cHMTaa Ha cyxo^ MMHepan, 
mjim :;yxoM HanojlHMTejib, mjim cyxoii nMTMeHT, 

npM 3TOM MMHepan MJIM HanOJIHMTeJIb, MJIM 

nMTMeHT AMcneprMpoBaHbi c oahmm mjim 
HecKonbKMMM AMcnepraTopaMM, npMHeM 
AMcnepraTop ooctov\t M3 cMecM (a) oahojo mjim 

HeCKOJlbKMX rOMOnOJIMMepHbiX KaTMOHHblX 
nOJnM3JieKTpOJlMTOB m/mjim OAHoro mjim 
HecKonbKMX conojiMMepHbix aMcjDOTepHbix 

KaTMOHHblX nOJIMSneKTpOJIMTOB, B KOTOpblX He 

HeMTDajibHbie MOHOMepHbie eAUHMLJ.bi 3apfl>KeHbi 
npeooriaAaioiAe nojioKMTeribHO, m (6) OAHoro 

MJIM HeCKOJlbKMX TOMO- MJIM COnOJIMMepHblX 
HaCTMHHO HeMTpaJlM30BaHHblX aHMOHHblX 
nOJlM3JieKTpOJlMTOB m/mjim OAHOrO MJIM 
HeCKOJlbKMX HaCTMHHO HeClTpaJlM30BaHHblX 
aMCflOTepHblX aHMOHHblX nOJlMSJieKTpOJlMTOB, B 

KOTopbiM He HeMTpaJlbHbie MOHOMepHbie 

eAMHMU,bl 3apfl>KeHbl B OCHOBHOM OTpMU,aTeJlbHO, 

npMMeH5iK)T b npoM3BOACTBe 6yMarM mjim 
cooT3eTCTBeHHO npM M3roTOBJieHMM 6yMarM, a 
TaioKe a^^ 06pa6oTKM (nMTMeHTMpoBaHMfi) 
noBepxHOCTM 6yMarM b npecce Afi« cicneMKM 
6yMaroAeriMTejibHO^ MaujMHbi m b npou,ecce 
MenoBaHM^ OyMarw, npeMMymecTBeHHO ahh 
rpyHTOBKM mjim cooTBeTCTBeHHo flf]* HaHeceHMa 
Hapy>KHoro cnoa npM MejioBaHMM 6yMarM, A^ fl 
6opb6bi c npMMec5RMM b 6yMa>KHOM Macce, b 
oTxoAax ot npou,ecca MenoBaHMA 
("nMTH-KOHTpojib"), a™ CHM>KeHMfi pacxoAa 

XMMMHeCKMX KMCJlblX BeLAeCTB B o6opOTHOM BOAe 

GyMaroAeJiMTejibHoti MaujMHbi, a^^ o6pa6oTKM 

CTOHHblX BOA B OHMCTHblX COOpyweHMfiX, AJlfl 

npeABapMTenbHoi?! KoaryjifmMM aHMOHHO 

CTa6 M Jl M 3M po B3 H H blX CycneH3MM nMTMeHTOB 

m/mji/1 MMHepaJioB m/mjim HanoriHMTeneM npM 
n pon3BOACTBe 6y Ma tm mjim cooTBeTCTBeHHo ppn 
npeABapMTeribHo^ Koaryji?iu 1 MM 

(MMMO^MJlM3MpOBaHM5l) KpaCKM, HaHOCMMOM 
UJ,eTKOM. 

B cooTBeTCTBMM c M3o6peTeHMeM yAanocb 
nojiyHMTb cycneH3Mio MMHepanoB m/mjim 
HanojiHMTeneM m/mjim nMTMeHTOB nyTeM 

M3M€iJlbHeHMfl npM BbiCOKOM COAe p>K3 H M M 

t Be p ao ro BemecTBa > 60 Bee. b kotopom 
HacTMqbi MMHepa/iOB m/mjim HanojiHUTe/iePi m/mjim 

nMTMeHTOB BepOSlTHO K3K SJieKTpOCTaTMHeCKM 
nOJ10>KMTeJlbHO f TaK M CTepMHeCKM 

cTaoMJiM3MpoBaHbi m cycneH3M« nepe3 HeAejito 

OCT&eTCfl AOCTaTOHHO CTabMJlbHO^ no BH3KOCTM, 
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xopoiuo TpaHcnopTupyeTc^i He 6onbwne 
paccTO^HM?! m He oca>KAaeTCfl v\, Hanpniviep, 
oonaAaeT 3aMenaTenbHoi/i yflep^nBaiometf 
cnocx>6HOCTbio npn nonyneHkin 6yMarn. 

nopa3HTenbHblM M HeOKHflaHHblM flBWlCfl 
TOT <p3KT, HTO npn nOflXOA^LMeW K0M6HHai_\MM 
OAHOrO UriH HeCKOnbKMX KaTHOHHblX MOHOMepOB 

n OAHoro nnn HecKonbKHX aHHOHHbix 
MOHOMepOB, a TaioKe noAxoA^LMero nyHKTa 
AooaBKH nonnMepM30BaHHbix m hhx 
aivict>OTepHbix nonnaneKTporiMTOB ao n/nnn bo 
BpeMH wlwnw nocne npoi^ecce w3MenbHeHi/ifl npn 
6onbLunx cunax CABura u TeMnepaTypax, 

KOTOpbie nOflBflflfOTCfl npn Bna>KHOM 
M3MeJl bMeHHH, He npowcxoAUT B3aHMHOft 
HeMTpannsai^nn npoTHBonono>KHO 3apfl>KeHHbix 
MOHOMepHbix epy\HV\i\ n TaKHM o6pa30M 
KoarynflL^nn nonwMepa. B npoTHBonono>KHOCTb 
3TOMy onTHMaxibHoe H3MenbneHne m 
CTa6nnn3ai4H?i b TeMeHne AnwTenbHoro BpeweHU 
AaeT cycneH3HK), 

3eTa-noTeHi4nanbi HacTW_\ MUHepanoB n/nnui 
nurivieHTOB n/nnn 3anonHMTenetf oonaAaioT 
nono)KHTenbHbiMH 3HaKaMn n n3BHe mnnioTcn 
HefiTpanbHbiMH, T.e. npw HefrrpanbHbix MacTni4ax 
HanonHHTenetf m/mjih nurMeHTOB v\iv\n\A 
MUHepanoB cyiviwa nono>KHTenbHb!x m 
OTpni^aTexibHbix sap^AOB Ha noBepxHocrrn 

HaCTHL^ H3BHe COXpaHFieTCP. 

Xoponjaa cTa6"nnbHocTb npn xpaHeHUki b 

OTHOLLieHHH BFI3KOCTH H CnOCO0"H0CTH 

oca>KAaTbca HiueeT orpoMHoe 3HaneHwe npe>KAe 
Bcero npn TpaHcnopTupoBKe u npn SonbWHX 
o&beMax TaHKOB Ana xpaHeHua a^a 
npeAOTBpameHUfl nopnn TOBapa. Cycnen3Hfl 
MUHepanoB n/unu HanonHHTenetf n/nnn 
nurivieHTOB b cooTBeTCTBHn c n3o6peTeHneM 
no3Bo/7f?eT cbo6oaho BbiSnpaTb MecTO 
H3roTOBneHMfi (MecTO nonyMeHUH cycneH3fiw 
MUHepanoB n/nnn HanonHHTenefi u/nnu 
nurivieHTOB), a TaioKe MecTo ynoTpeoneHMfl 
(Hanpniviep, 6yMa>KHafl cpa6pma). MecTO 
nonyneHUfl mo>kho TaKUM ocpa30M coeflUHHTb c 
reonornHecKUM Meeropo>KAeHneM MUHepanoB 
m/mjih HanojiHUTe/ieM w/i/inn nuriweHTOB, m oho H3 
hmcto nomnecKi/ix coo6pa>KeHHM ne rohkuo 
6biTb B3anwiocBFi3aHO c pacnono>KeHneM 
noTpeoMTena. B pe3ynbTaTe 3Toro mo>kho obiTb 

COBepLUeHHO CB060AHblM b Bbi6ope 
TpaHcnopTHbix CpeACTB M MO>KHO Bbi6npaTb 
OKonornMecKM MucTbie BapwaHTbi. 

BoAHa^ cycneH3Hfl MUHepanoB v\lv\nv\ 
HanoriHUTeneM n/nnn nunvieHTOB c coflepwaHweM 
TBepAoro Beii^ecTBa > 60 Bee. CHMTaFi Ha cyxne 
MMHeparibi h/ujih HanoriHUTenn n/nnn nunvieHTbi, 
nonynaiOT b cooTBeTCTBun c i/i3o6peTeHneM 
H3MenbHeHneM rpyoo M3MenbMeHHOM cbipot?i 
M3BecTn, npuneivi aivic|DOTepHbie 

nOJlH3JieKTpODHTbl B COOTBeTCTBMH c 

H3o6peTeHneM p,o^aBn9\\oj b Hanane 
H3MenbHeH^i?i m/mtim APyrne nacTH aivicjDOTepHbix 
nonnaneiaponnTOB B cooTBeTCTBMn c 
M3o6peTeHneM AoSaanHioT bo BpeMfl 
H3MeribHeHHH n/wnn nocne n3ivieribweHHH b 
COCTaB B CJOOTBeTCTBMH cn3o6peTeHneM ati^ 

CHH>KeHMfl BA3KOCTH. 

HAeanbHbie aha npnivieHeHkifl, HanpuMep, b 
6yivia>KHo^ npoMbiuineHHOCTn, paenpeAeneH^e 
no BenuMMHe 3epHa, KOHL^eHTpai^na n 
CTa6nribHOCTb npn xpaHeHnn npn hh3koPi 
BH3KOCTH cycneH3HH MUHepa/lOB H/HJ1H 
HanoriHUTeneM n/nnn nurivieHTOB MoryT 6biTb 
nonyneHbi b cooTBeTCTBHn c n3o6peTenneM b 
npoi_\ecce paGoTbi, KOTopbiPi npeACTaBrmeT 

C060^ OrpOMHblM 3KOHOMMHeCKWCl M 
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KanecTBeHHbiH nporpecc. 

HpeAnoHTHTenbHo KOHt^eHTpaun^ boahom 
cycneH3nn cocraBn^eT 60 78 Bee. CHUTaa Ha 
cyxot^ tvinHepan. 

npeflnoMTMTenbHO cwpoPi MaTepnana nepeA 

npOI4€iCCOM H3MeJ1bMeHMfl MMeeT B COOTBeTCTBMH 

c n3o6"peTeHneM cpeAHUfi SKBUBaneHTHO 
cc^eptmec'KH^ AnaweTp nacTMi^ 10 50 mkm 
(n3MepeHO Ha ceAnrpacpe 5100). 

3aivieMaHna k HWKenpHBeASHHbiM npvtiwepaM. 

HawepeHkie' B513koctm aMc(DOTepHbix 
no.nl/ianeKTpo.nnTOB. H3MepeHne ba3kocth 
ocyLi^ecTBriHiOT Ha BHCK03MMeTpe BpyKcf)MriA a 
Tun PYF-100 npH 100 o6./mhh. ppn OTAexibHbix 
H3MeDeHnPi npHMeHFiriM apeoMeTp 1 : 
KOHL^eHTpai-^n^ cocTaBriRna bo Bcex npo6ax 32 
Bee norMMepa b BOAe. 3HaweHne pH, npn 

KOTOpOM H3MepfinH Bfl3KOCTb, COOTBeTCTByeT 

yKa3aHHOMy 3HaMeHHK) b cooTBeTCTByiou4HX 
npMMepax. AHHOHHbie rpynnbi HBfiaioTCfl He 
HeMT0anvi3OBaHHbiMM. H3MepeHne npoBOA^T b 
400-MnnnkinnTpoBOM crraKaHe HW3KOM cfopMbi. 
TevirepaTypa cocTaBrifleT bo Bpeivm M3MepeHHfl 
20 °C, n3MepeHne npoBOAur?u nocne 1 muh 
nepevieujMBaHUfi. 3tot Tun n3MepeHnq Bfi3KOCTM 
npHiveH^nn A^ Bcex nocneAyioiAMX 
npMivepoB,3a MCKnioHeHHeivi aMcfxrrepHbix 
KaTHOHHbix nonwojieKTporiHTOB b ciwecu c 

aMCjDOTepHblMM, CTiaGo KaTMOHHblMH H/HT1H 

aivicf)OTepHbiMM m/hjim aMcpoTepHbiMM, cna6o 
aHuoHHbfMH nojinaneKTpojiMTaMM. 

AncnepcHocTb cycneH3Mn MUHepanoB n/nnM 
HancnHHTenefi n/nnn nnrMeHTOB. 

XapaKTepHCTHKH A^cnepcHOCTM cycneH3nPi 
nonyneHHbix b cootbotctbhh c M3o6peTeHneM 
6binn onpeAeneHbi c noMOLi\bK) 
ceA^MeHTai^HOHHoro aHann3a b Tfi>KenoM none 
ceA^rpacfra 5100 4?npMbi MHKpo/v/epHTHKC, CLUA. 
H3MepeHne KaTMOHHO-CTa6nnM3HpOBaHHblX 

cycneH3HM ocyLU,ecTBn3n^ b AHCTwnnt/ipoBaHHOM 
BOAe. flncneprnpoBaHne npo6 npoBOAnnM c 
noMoiAbto GKopocTHoi?i MeiuanKM m ynbTpa3Byxa. 
H3MepeHne nopoujKa npoBOAnnn b 0,1%-hom 
pacTBope Na 4 P20 7 . H3iviepeHHoe 

pacnpeAeneHne nacTHL^ 6b»no npeAcraBneHO Ha 
X Y-caMonwcu,e B. BMfle cyMMapHOM kpmbom, 
npMMeM Ha X-ocn HaHeceH nwaMerp nacTMU 
cooTBeTCTByioiij.ero ccfiepuHecKoro A^aMeTpa n 
Ha Y-ocm HaHeceHO KonnnecTBO HacTMi^ b Bee. 

ll3MepeHne BH3KOCTH cycneH3MH MUHepanoB 
h/hth HanonHHTenePi n/nnn nurMeHTOB. 
|/l3MepeH^e ba3KOcth ocy^ecTBnann Ha 
BncK03HMeTpe 5pyK0nnAa Tuna PYF-100 npM 
100 06/MHH. flna OTAenbHbix H3MepeHHti 
npkiMeHqjin cneAYKJiMne apeoMeTpbi: RY 2 40 32 
IVina.c, RY 3 320 800, RY 4 800 1600 RY 5 1600 
3203, RY 6 3200 800 Mfla. c. H3MepeHM* 
np030Awnn b 400- MHnnMMeTpoBOM CTaHKe 
HH3i<oPi cpopMbi. TeMnepaTypy npn MSMepeHMn 
noAaep>KHBanM 20 °C. l/l3MepeHun 
ocymecTBn^nn nocne nepeMeujUBaHun b 
TeHGHne 1 muh. TlepeA co6cTBeHHO M3MepeHneM 
Bee npo6bi nepeMeniHBanki 2 muh (500 o67mmh, 
AMaMeTp nepeMeiUHBawLAMX Lua^6 50 mm). 3tot 
Tun n3MepeHna b*3koc™ npnMeH5inn Ana Bcex 
HMPKenpMBeAeHHbix npuMepoB. 

YAenbHaa B?i3K0CTb pnn aHMOHHbix 
AMcneprnpyK)i^nx cpeACTB b npuMepax Ha 
npuMeHenuie, KOTopyio o6o3HaMnnn rpenecKHM 
CHivBonoM "3Ta", Sbina onpeAeneHa cneAyK^u^HM 
o6pa30M. 

nonynann pacTBop nonnMepa/cononHMepa, 
An^ M3MepeHH^ 100% HePiTpann30Bann eflKUM 
HaTpoM (pH9) TeM, hto 50 r, cnnTaa Ha cyxotf 
nor^Mep/cononniviep, pacTBopann b 1 n 
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AHCTHnnnpoBaHHoft bo Abi , coAepwamefi 60 r 
NaCI. nocne 3Toro H3MepnnH c KannnnapHbiM 

BHCK03HMeTpOM C KOHCTaHTOH" 0,000105 B 

TspMOCTaTHpoBaHHoC^ ao 25°C o6orpeBaeMofi 
6a He Bpeiwfl, KOTopoe neoQxom^MO tomho 
onpeAeneHHOMy o6"beMy Li^enoMHoro pa ct bo pa 
no/iMMepa/cononnMepa Ana npoxo>KAeHMa 
Kannnnnpa h cpaBHHBann co BpeMeneM, 
KOTopoe 3Tot o6"beM npoMA^T Kannnnjqp cnenoro 
pacTBopa c 60 r NaCI/n. 

TaKHM o6pa30M, bo3Mo>kho TaiOKe 
onpeAe/iflTb yAe/ibHyjo BH3KOCTb "3ra" 
aneAyioLUMM o6pasoM: 

Bpetisi npoTexaHMsi - Bpetisi npoTexaHiiH 
"3Ta M - P acTBO P a no/inwepa pacTBopa n^ci 

ttpeMH lipu reKdHMH paCTBOpa NaCI 

JlyMUJue pe3yribTaTbi 6binn nonyneHbi, ecnn 
AnaMeTp Kannnnnpa 6bin Bbi6paH TaKHM 
o6pa30M, mto BpeMfl, KOTopoe Heo6xoAHMoe 
pacTBopy NaCI, C0Aep>KaiAeMy 

nonnMep/cononiiMep, cocTaBnaeT 90 100 c. 

n p m m e p 1. B61 Mac.-Hotf boahoh" 
cycneH3HM npnpoAHoro Mpaiviopa c TaKHM 
pacnpeAeneHHeM pa3MepoB MacTMi^, mto 55% 

HaCTHU MMeiOT 3KBHBaneHTHblft CQbepHHeCKHtf 

AnaMeTp <2 mkm (H3MepeHHbifi Ha Seligraph 
5100), npn 3HeprMHHOM nepeMeiUHBaHHH (8000 
ooVmhh. fluaMerp nonacrw wemanm 50 mm) 
AHcneprnposanH 0,03 Mac. no othouushukd k 
cyxoMy MpaMopy, aMC^opTepHoro nonHMepa. 
IlonyHanH AncnepcHK), coAep^au^yto 5000 r 
MpaMopa. 

1,5r aMqboTepHoro cononnMepa cneAyKOLU,eSi 
cjDopMyribi: 

B^3KOCTb no BpyKCpn/JAy 37 Mfla.c,pH 3,3 
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398 r BOAbi. 

B^3KocTb nocne 1 m 450, nocne 4 aha 700. 

fl p n M e p 2. B65 Mac.-Hotf boahoh" 
cycneH3nn muHbi c TaKHM pacnpeAeneHHeM 
pa3MepoB HacTui^, mto 55% nacTHi4 hmbk)t 
SKBUBaneHTHbiw ccfyepmecmw pyiawerp <2 mkm 
(n3MepeHHbiM Ha Sedigraph 5100), 
AncneprnpoBann 3,0 Mac. no OTHouueHnto k 
cyxon muHe, aMcjxrrepHoro 

nonHMepa. flonyMann Ancnepcnio, coAep>KaiAy>o 
5000 r muHbi. 

150 r aMqboTepHoro nonHMepa cneAyKDLU,eM 
cf>opMynbi: 

B^3KOCTb no 5pyKQbnnAy 37 Mfla.cpH 3,3 
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2773 r BOAbi 

nonyHMnn npn sneprnHHOM nepeMeiUHBaHHH 
(8000 ooVmhh. fluaMeTp nonacTH MeujanKH 50 
mm). 

B.'^3KocTb nocne 1 m 810, nocne 4 aha 560. 

n p h m e p 3. B61 Mac.-HOM boahoh 
cycneH3HH npnpoAHoro MpaMopa c TaKHM 
pacnpeAeneHHeM pa3MepoB HacTHLj, mto 55% 
MacTMi4 MMefOT 3KBHBaneHTHbiPi cqbepHMecKH^ 
AnaMeTp <2 mkm (n3MepeHHbii^Ha Sedigraph 
5100), AHcneprnpoBann 0,4 Mac. no OTHomeHWO 
k cyxoMy MpaMopy, aMCjooTepHoro nonHMepa. 
nonyMann ah one pen jo, co Ae p>Ka my \o 5000 r 
Mpaivopa. 

20 r aMqboTepnoro nonHMepa cneAyiomePi 
cpopMynbi: 

BH3 KocTb no BpyKqbnnAy 37 MI~la.c,pH 3,3 
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3209 r BOAbi 

nonynann npn 3HeprHMHOM nepeMeiUHBaHHH 
(8000 o6/mhh. flnaMeTp nonacTH MemanKH 50 
mm). 

E A3KocTb no BpyKcf)HnAy cycneH3HH 
npMBefleHa b radn.5. 

n p h m e p 4. B 61 Mac.-HOH boahoh 
cycneH3HH npnpoAHoro MpaMopa c TaKHM 
pacnpeAeneHHeM pa3MepoB MacTHL^, mto 

MaCT/ll^bl HMeiOT OKBHBaneHTHblH CQbepHMeCKHH 

AnaMeTp <2 mkm (H3MepeHHbii^ Ha Sedigraph 
5100), AHcneprnpoBanH 0,3 Mac. no OTHOiueHHK) 
k cyxoMy MpaMopy, aMcfroTepHoro KaTHOHHoro 
non^Mepa; AncnepcHK) coAepwaLAyK) 5000 r 
MpaMopa, 

15 r aMCjDOTepHoro KaTHOHHoro nonHMepa 
cneAyMDLAen cpopMynbi: 

E?i3KocTb no BpyKqbHnAy 31 Mila.c, pH 3,3 
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3206 r BOAbi 

nonyMann npn oneprHMHOM nepeMeuJHBaHHH 
(800 o6/mhh. flnaMeTp nonacTH MeiuanKH 50 
mm). 

E3fl3KocTb no BpyKcpnnAy cycneH3Hti 
npnEieAeHa b Ta6n.6. 

RpHMep 5. B 61 Mac.-HOH" boahoh cycneH3HH 
npnpoAHoro MpaMopa c TaKHM pacnpeAeneHHeM 

pa3MepOB MaCTHL\, MTO 55% MaCTHL^ HMeKDT 

3kb^ BaneHTHbiH cqbepHMecKHH AnaMeTp <2 MKM 
(H3iv epeHHbiH Ha Sedigraph 5100) 
AHcneprnpoBanH 0,3 mkc. no oTHOLueHHK) k 
cyxoMy MpaMopy, aMcjboTepHoro aHHOHHoro 
nonHMepa; AncnepcHK) coAe p>Ka LAy \o 5000 r 
MpaMopa. 
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15 r aM(£oTepHoro aHuoHHoro nonwMepa 
cneAYNDLMePi cjaopMynbi: 

Bfl3KOCTb no BpyKcjDnnAy 33 Mfla.c pH 3,3 
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3206 r BOflbi 

nonyHann npn OHeprnMHOM nepeMewHBaHHU 
(800 ooVmmh. fluawieTp nonacTH MetuariKH 50 
mm). 

Bfl3KOCTb no BpyKCjDMJiAy cycneH3nFi 
npuBe^eHa b Ta6n,7. 

f1pHMep6. B61 Mac. -how boahoSi 
cycneH3nn npupoAHoro MpaMopa c ra khm 
pacnpeAe/ieHneM pa3MepoB HacTHLj, hto 55% 

HaCTML^ MMeiOT OKBMBaneHTHbIM ccpepuMecKuCi 

AnaMeTp <2 mkm (kisMepeHHbtfi Ha Sedigraph 
5100), A^icneprnpoBanw 0,4 Mac. no oTHOLueHHK) 
k cyxoMy MpaMopy, aMcporepHoro nonnMepa; 
A^cnepcMK), coAepwamyK) 5000 r MpaMopa 

20 r aMcpoTepHoro nonnMepa cneAyHDLAeft 
cf>opMynbi: 

BH3KOCTb no BpyKqbwnAy 37 Mfla.c, pH 3,3 
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3209 r BOAbi nonynajin npn sneprnHHOM 
nepeMeniKBaHHH (8000 ooVmuh. fluaMerp 
nonac™ MewanKu 50 mm). 

Bfl3KOCTb no EpyKcfMAqy cycneH3ntf 
npuBeAeHa b Ta6n.8. 

n p n m e p 7. B 61 Mac. -how boaho^ 
cycneH3MH npupoAHoro MpaMopa c TaKUM 
pacnpeAeneHneM pa3MepoB nacTMi^, hto 55% 

HaCTHL^ HMefOT SKBUBajieHTHblPl ccpepunecKntf 
AnaMerp <2 mkm (n3MepeHHbii?i Ha Sedigraph 
5100), AUcneprnpoBann 0,4 Mac. no oTHomeHUHD 
k cyxoMy MpaMopy, aMo>yrepHoro noriMMepa; 
AHcnepcuK), coAepwaiAyK) 5000 r MpaMopa. 

20 r aMcfxrrepnoro nonnMepa cneAyfoiAefi 
cf)opMynbi: 
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3209 r boaw nonynann npn sneprnHHOM 
nepeMemnBaHUM (8000 o6/mhh. fluaMeip 
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nonaCTH MewanKu 50 mm). 

B^3KocTb no BpyKcfcinriAy cycneH3ufi c 
nonnwepaMn, b KOTopbix Z nMeeT pa3Hbie 
3HaHeHHfl, npnBeA©Ha b Ta6n.9. 

n p n m e p 8. B61 Mac.-HoPi boahoA 
cycneH3nn npwpoAHoro MpaMopa c TaKMM 
pacnpeAeneHneM pa3MepoB HacTWt^ hto 55% 

HaCTHI^ HMeHDT 3KBHBaneHTHbltf CCjDepMHeCKHM 

AnaMeTp <2 mkm (n3MepeHHbifi Ha Sedigraph 
5100), AncneprnpoBann 0,3 Mac. no OTHOweHwo 
k cyxoMy MpaMopy, KaTMOHHoro nonnMepa; 
AUcnepcuK), coAepwaoiyK) 5000 r MpaMopa. 

15 r KaTnoHHoro nonnMepa cneAy*oinefi 
qbopMynbi: 
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nonnaKpunoBOt^ KucnoTbi (yA- 
Bfl3KocTb 0,54, 10 Mon. KapooKCfmbHbix rpynn 
H©MTpann30BaHO Na'OH), 
3233 r BOAbi 
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v 0,25 Mac. no otholughwo k cyxoMy 
MpaMopy, nonnaKpunoBofi KucnoTbi (10 mo/i. 
Kap6oKcnjnbHbix rpynn HefiTpann30BaHO 
ruApoKc^AOM Harpufl) nonynanH npn 
SHeprnHHOM nepeMeLUkiBaHM^ (8000 o67mhh). 
fluaweTp nonacTn MeiuariKu 50 mm). 

E5fl3KocTb no BpyKcpuriAy cycneH3nfi 
npHBeAQHa b ra6n.10. 

n p n m e p 9, B 61 Mac.-HO^ BOAHotf 
cycneH3MM npupoAnoro MpaMopa c TaKMM 
pacr peAeneHMeM pa3MepoB nacTnu, hto 55% 

HaCTHL} MMeKOT 3KBHBafieHTHblM CCjpepMHecKMM 

AHaMeTp <2 mkm (n3MepeHHbiM Ha Sedigraph 
5100), A^cneprnpoBann 0,3 Mac. no OTHOLueHWO 
k cyxoMy MpaMopy, KaTHOHHoro nonHMepa; 
A^cnepcufo coAep>Kain,yK) 5000 r MpaMopa; 

"5 r KaTkioHHoro nojiMMepa cneAyK)LHeM 
qbopMyribi: 
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no/waKpn-noBOtf KucnoTbi (yA- 
BflSKocTb 0,54, 10 Mon. Kap6oKcnnbHbix rpynn 
HeM"pann30BaHO NaOH), 3233 r BOAbi 
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v=0,1 w vNa+ 

n 0,25 Mac. no otholughmk) k cyxowiy 
MpaMopy, nonnaKpnnoBotf" KucnoTbi (10 moji. 
Kap6oKcnnbHbix rpynn HenTpann30BaHo 
ruAPOKCMflOM HaTpi/iFi), nonyMann npn 
3HeprnHH0M nepeMeuJUBaHnn (8000 ooVmhh. 
fluaiweTp nonacrw MetuanKn 50 mm). 

Bfl3KoCTb no BpyKC^n/iAy cycneH3nn 
npuBeAeHa b Ta6n.11. 

(1 p n M e p 10. B 61 Mac. -Hon boahoH 
cycneH3nn npnpoAHoro MpaMopa c TaKUM 
pacnpeAeneHneM pa3MepoB nacrnu, mto 55% 

MaCTHL^ HM8K)T 3KBHBanGHTHbM CCjDepHMeCKHCl 

AnaMerp <2 mkm (n3MepeHHbin Ha Sedigraph 
5100), AncneprnpoBann 0,3 Mac. no OTHomeHWo 
K cyxowiy MpaMopy, KaTMOHHoro nonnMepa; 
Ancnepcwo, coAepwamyK) 5000 r MpaMopa. 

15 r KaTHOHHoro nonnMepa cneAyJOL^en 
cpopwyjibi: 
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12,5 



nonnaKpnnoBon" KncnoTbi (yA 
BH3KOCTb 0,54, 10 won. Kap6oKCHJibHbix rpynn 
Hefrrpanu3QBaHo NaOH), 3233 r BOAbi 
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vNa 



v=0.1w vNa + 

n 0,25 Mac. no oTHOiueHHK) k cyxoMy 
MpaMopy, nonnaKpnnoBon KUcnoTbi (10 Mon. 
Kap6oKcnnbHbix rpynn HenTpann30BaH0 
ruApoKCHAOM HaTpna) nonynann npn 
3HepruiMHOM nepeMeuJMBaHnn (8000 o6/mhm. 
fluaMeTp nonacTM MeiuajiKM 50 mm). 

Bfl3KOCTb no BpyKCpurtAy cycneH3Mpi 
npuBeAeHa b Ta6n.12. 

n p n m e p 11 . 

B 61 Mac.-Hotf BOAHort cycneH3nn 
npupoAHoro MpaMopa c raKUM pacnpeAeneHneM 

pa3MepOB MaCTHL\, MTO 55% HaCTHL\ HMetOT 

3KBMBaneHTHbi^ cqbepnHecKnn AnaMeTp 
MacTHU <2 mkm (n3MepeHHbii^ Ha Sedigraph 
5100), AncneprnpoBann 0,3 Mac. no QTHOLueHHK) 
k cyxoMy MpaMopy, KaTnoHHoro nonnMepa, 
AUcnepcMio, coAep^amyK) 5000 r MpaMopa 

15 r KarnoHHoro noniAMepa cnepyiomew 
cpopMyribi: 
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(C»OTBeTCTByK)lAMM npeAeilbHOM Bfl3KOCTM) 

12,5 r nonnaKpnnoBon KUcnoTbi (yA- 
BF>3KocTb 0,54, 10 moji. KapSoKCHJibHbix rpynn 
Hefrrpann30BaHO NaOH), 3233 r boaw 
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vNa 



v=0.1w vNa + 

v 0,25 Mac. no oTHOiueHHK) k cyxoMy 
MpaMopy, nonnaKpnnoBon" KncnoTbi (10 Mon. 
KapeoKcunbHbix rpynn HeMTpann30BaHO 
ruAPOKC^AOM HaTpufl), nonyMann npn 
3HeprnMHOM nepeMeiiJMBaHMn (8000 o6/mmh. 
flnaueTp j-ionacTU^MeLuanKH 50 mm). 

Bn3KocTb no BpyKcjpwnAy cycneH3nn 
npnE.efleHa b Ta6n.13. 

n p m m e p 12. B 65 Mac.-HoPi BOAHott 
cycreH3nn npnpoAHoro MpaMopa c TaKMM 
pacnpeAeneHneM pa3MepoB HacTW_\, mto 55% 
Macinu, hmgkdt 3KBnBaneHTHbin cqbepnMecKMti 
AnaMeTp <2 mkm (n3MepeHHbin Ha Sedigraph 
5100), AncneprnpoBann 0,4 Mac. no OTHomeHWo 
k cyxoMy MpaMopy, KaTnoHHoro nonnMepa; 
AUcnepcMio, coAep^aiAyio 

5000 r MpaMopa, 

20 r 

non/i-(AnannnnAnMeTnnaMMOHnnxnopnAa), 
12,5 r nonnaKpnnoBO^ KucnoTbi (yfl. 

B«3KocTb 0,54, 10 Mon. KapdoKcnribHbix rpynn 

HePupann30BaHo NaOH), 
2710 r BOflbi 
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v=0,1w vNa+ 

n 0,25 Mac. no otholughwo k cyxoMy 
MpaMopy, nonwaKpnnbBoR KUcnoTbi (10 Mon. 
Kap6oKcnribHbix rpynn HeMTpann3OBaH0 
ruApoKcnAOM HaTpi/i*) nonyMann npn 
she prMMHOM nepeMeujUBaHMM (8000 ooVmuh. 
AnaMeTp nonacTn MeujanKn 50 mm). 

B*3KOCTb no BpyKqbnnAy cycneH3Htf 
np^BeAeHa b Ta6n.14. 

fl p n m e p 13. B 61 Mac.-HoCi boahom 
cycneH3nn npnpoAHoro MpaMopa c TaKUM 
pacnpeAeneHneM pa3MepoB MacTni4, mto 55% 
MacTnq nMefOT 3KenBaneHTHbin cqbepnMecKnn 
AnaMeTp <2 mkm (n3MepeHHbi^ Ha Sedigraph 
5100), AHcneprnpoBann 0,3 Mac. no oTHoujeHnio 
k cyxoMy MpaMopy, KaTnoHHoro nonuMepa; 
Ancnepcnto, coAep^am.yK) 

5000 r MpaMopa, 

1 5 r KaTnoHHoro nonnMepa cneAyfoa^ef^ 

dpcpMynbi: 
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npeAenbnaa BH3Koctb 34,8 Mn/r 
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12,5 r paannHHbix nonniviepHbix KHcnoT 
cneAyJomeCi cpopMynu, npuneM 10 Mon. 
KMcnoTHbix rpynn Hefrrpajii<i30BaHO NaOH, 



H H 
I I 

H Z 



Z/10Na + 



Z/lONa 



3233 r BOflbi nonynann npn 3Hepn/iHHOM 
nepeMemnBaHUM (8000 o67mhh. fluaMeTp 
nonacTM MewanKw 50 mm). 

B?i3KOCTb no BpyKcfwnAy cycneH3H?i 
npMBefleHa b Ta6n.15. 

n p n m e p 14. B 61 Mac.-Hoyi boahom 
cycneH3nn npupoAHoro MpaMopa c TaKHM 
pacnpeAeneHweM pa3MepoB nacTHu,, hto 55% 
nacTWLJ, nMeioT 3KBHBaneHTHbiFi ccpepnHecKHfi 
A^aMerp <2 mkm (n3MepeHHbiti Ha Sedigraph 
5100), AncneprnpoBann 0,3 Mac. no oTHOLueHnio 
k cyxoMy MpaMopy, KaTMOHHoro nonnMepa. 
rionynanH Ancnepcujo, coAepwamyfo 

5000 r MpaMopa 

1 5 r KaTnoHHoro noriMMepa one^y\o[i\e\A 
cjpopMyjibi: 

npeAenbHa^ BW3KocTb 34,8 Mn/r 
** 
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12,5 r nonnMepHoPi KucnoTbi cr\ep,y\G[i\e\A 
(popMynbi (yA B*3KocTb 0,43), 10 moji. 
Kap6oKcnribHbix rpynn HefiTpann30BaHO NaOH, 
3233 r BOAbi 



v=o, lw 



vNa 



npn 3HeprnMHOM nepeMeiUMBaHnu (8000 
o6/mmh. fluaMeTp nonacTM MeuianKn 50 mm). 

Bfi3KOCTb no BpyKcf)nriAy cycneH3wi?i nocne 1 
AHA 580, nocne 4 AHetf 550. 

n p n m e p 15. B 61 Mac.-Hotf boahoP! 
cycneH3nn npupoAHoro MpaMopa c TaKMM 
pacnpeAeneHneM pa3MepoB HacTHLJ,, hto 55% 
MaCTHL\ MMeiOT SKBUBaneHTHbM ccf)epnMecKML?i 
AnaMeTp <2 mkm (n3MepeHHbifi Ha Sedigraph 
5100), AncneprnpoBajin 0,3 Mac. no oTHoiueHnio 
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k cyxoMy MpaMopy, KaTHOHHoro noriMMepa. 
flucnepcuK), C0Aep>KaLAyK) 
5000 r MpaMopa 

15 r KaTnoHHoro noriMMepa cneAyKJLAefl 

dpopuynbi: 

npeAeiibHaa Bfl3KOCTb 65,7 Mn/r 
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norwMepHoPi KMCJiOTbi 
(yA- BH3KOCTb 0,54), 



1-2,5 r 
ctDop'Myribi 
Kap6oKcnjibHbix rpynn 
AI(OH) 3 3233 rBOAbi 



cneAyHDLAeCi 
5 MOJI. 

HeMTpariM30BaH0 
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nonynann npn oHeprnHHOM nepeMeujMBaHnn 
(8000 ocVmuh. fluaMer'p nonacru Memanm 50 
mm). 

BasKocTb no BpyKcpuriAy cycneH3MM nocne 1 
AHH 95, nocjne 4 AHew 85. 

r p n m e p 16. B 61 Mac.-HOM boamom 
cycneH3Hn npupoAHoro MpaMopa c TaKHM 
pacnpeAenenneM pa3MepoB nacTHU,, hto 55% 
nacTi'iLj, HM6K3T 3KBHBaneHTHbiM cqbepi/inecKViM 
AnaMeTp <2 mkm (n3MepeHHbitf Ha Sedigraph 
5100), A^cneprnpoBanM 0,4 Mac. no OTHOweHHio 
k cyxoMy MpaMopy, aMopoiepHoro nonwMepa. 
flucnepcuto, co Ae p>Ka m,y kd 

5000 r MpaMopa 

20 r aMqboTepHoro nonnMepa cneAyKometf 

CpOpwy/lbl M Bfl3KOCTbfO 

no EpyKcfwnAy 37 wifla c, w 10% 
KapGoKcunbHbJx rpynn HeMTpanw30BaHO (Ka) n+ : 
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3209 r BOAbi 

rony^artM npn aHepmwHOM nepeMeujuBaHHn 
(8000 ooVmuh, ^auerp nonacTH MeujanKH 50 

MM). 

EJ?i3KocTb no BpyKcjDnnAy cycneHSM^ 
npneeAeHa b Ta6n.16. 

n p m m e p 17. B 61 Mac.-HoPi boahom 
cycneH3HM npkipOAHoro MpaMopa c TaKHM 
pacnpefleneHweM pa3MepoB nacTwn, hto 55% 
nacTHU, MMeKJT sKBHBaneHTHbiW cqbepMHecKHM 
AnaMeTp <2 mkm (n3MepeHHbiCi Ha Sedigraph 
5100), AHcneprnpoBann 0,3 Mac. no OTHoiueHkiHD 
k cyxoMy MpaMopy, aMCnOTepHoro nonkiMepa. 
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llonyMajin Ancnepcwo, coRepKaiuyic 
5000 r MpaMop 

15 r aMcporepHoti cononnMep cneAyioiAetf 
cpopMynbi: 

Bfl3KocTb no BpyKCpM/iAy 41 Mria.cpH 3,2 
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1,5 r aMcjDOTepHbifi aHHOHHbifi cononi/iwep 
cneAyioiMe^ cj^opiviyjibi: 

yAenbHaa BH3KocTb 0,38 wn/r 
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3207 r boaw nonyMann npn aneprnHHOM 
nepeMeniMBaHMn (8000 ooVmhh. fluaiueTp 
nonacTH Mewa/iKM 50 mm). 

Bfl3KocTb no BpyKcjDnriAy cycneH3ntf 
npuBeAGHa b Ta6n.17. 

(1 p H m e p 18. B 61 Mac. -how boahoA 
cycneH3kiM npupoAHoro MpaMopa c TaKUM 
pacnpeAeneHweM pa3MepoB MacTHU,, hto 55% 
MacTHU nMeiOT 3KBHBaneHTHbitf cct)epnHecKHw 
AnaMeTp <2 mkm (n3MepeHHbitf Ha Sedigraph 
5100), AncneprnpoBann 0,3 Mac. no OTHoweHUK) 
k cyxoMy MpaMopy, aMcftoTepHoro nonnMepa; 
nojiyMMJin cycneH3HHD, coAepwaunyK) 

5000 r MpaMopa 

15 r aMcjDopiepHoro conoriuMepa 
cneAyiOLAeii cpopMynbi: 

npeAenbHan BflSKOCTb 65,7 M/Vr 
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1,5 r aMcfxrrepHoro aHMOHHoro cononnMepa 
cneAy»ou4e^ cjDopMyjibi. 

yAenbHa^ B^3K0CTb 0,38 Mn/r 
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3207 r BOAbi 

npn sHeprnHHOM nepeMeiUHBaHHW (8000 
o6/mhh. fluaweTp nonacTM Mewarwu 50 mm). 

B^3KocTb no BpyKcpunAy cycneH3i/itf 
npuBisfleHa b Ta6n.18. 

n p n m e p 19. B 61 Mac.-Hotf boahom 
cycneHsnn npupoAHoro MpaMopa c raKMM 
paonoeAeneHMeM pa3MepoB Macinq, mto 55% 

HaQTMU HMeiOT OKBWBaiieHTHbltf ccfrepi/wecKMfi 

AnaweTp <2 mkm (H3MepeHHbifi Ha Sedigraph 
5100), AMcneprnpoBauM 0,3 Mac. no oTHOiueHWK> 
k cyxoMy MpaMopy, aMcfcioTepHoro nonnMepa; 
nonyHnnn cycneH3HK), coAepwamyio 
5000 r MpaMopa 

15 r aMa>oTepHoro cononnMepa cneAyiOLAefi 
cpopMynbi: 

Efi3KocTb no BpyKcjDnriAy 53 Mfla.cpH 3,6 
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1,5 r aMcfcoTepHoro aHUOHHoro cononnMepa 
cr\e t 3,y\o[neti cpopMynbi: yAenbHaa B?i3KocTb 0,43 
Mn/r 
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3207 r BOAbi 

npn 3Heprn^HOM nepeMeninBaHnn (8000 
o6/mhh. flwaMeTp nonacTM Mewa/iKH 50 mm). 

Bfl3KocTb no BpyKcjbmi Ay cycneHSntf 
npHBeASHa b Ta6n.19. 

n p m m e p 20. B 61%-how BC-AHotf 
cycneH3nn npupoAHoro MpaMopa c rawM 
pacnpeAeneHHeM pa3MepoB MacTnq, mo 55% 
HacTMi4 WMeioT 3KBHBaneHTHbii^ ccpepwMecKHtf 
AH3MeTp <2 mkm (nsMepeHHbitf Ha Sedigraph 
5100), flucneprwpoBajw 0,3 Mac. no OTHOLueHUfo 
k oyxoMy MpaMopy, aMcJxvrepHoro nonwMepa; 
nonynnrin cycneH3HK), coAe p>Ka U4y K) 

5000 r MpaMopa 

15 r aMCpOTepHoro cononnMepa cneflyiomefl 
cpopMyribi: 

npeAeribHan B^3K0CTb 61,3 wui/r 
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1,5 r aMcfxrrepHoro aHuoHHoro cononHMepa 
cJieAyKDLu 1 ei?i cpopMynbi: 

yflenbHan BH3KocTb 0 f 45 win/r 
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3207 r BOAbi 

npn 3HeprnMHOM nepeMeiunBaHMH (8000 
o6/mmh. ftnaiueTp nonacTM MeiuariKH 50 mm). 

Bfl3KOCTb no 5pyKcf)HJiAy cycneH3ni/i 
npuBeAeHa b Ta6n.20. 

n p n m e p 21. B61 Mac. boahoi* 
cycneH3nn npupoAHoro MpaMopa c t3khm 
pacnpeAeJieHMeM pa3MepoB nacTkm, hto 55% 

HaCTHI4 MM8KDT 3KBHBaneHTHbltf CCfcepHHeCKl/ltf 

AnaMBTp <2 mkm (M3MepeHHbiPi Ha Sedigraph 
5100), A^cneprnpoBaJiM 0,4 Mac. no oTHoweHHK) 
k cyxoMy MpaMopy, aMcfroTepHoro nonnMepa; 
nonyHMJiM cycneH3HK>, coAepxaii^yKD 
5000 r MpaMopa 

20 r aMcjxrrepHoro non^Mepa cneny\ou\e\A 
cpopwynbi; 
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3209 r BOAbi 

npu 3H©prnHHOM nepeMeujMBaHnn (8000 
o6/mmh. fluaMeTp nonacTH MenjanKH 50 mm). 

Bfl3KocTb no BpyKCpmiAy cycneH3ntf 
npuBeAeHa b Ta6n. 21. 

npHMep22.B61 Mac. boahow 
cycneH3nn npupoAHoro MpaMopa c TaKi/iM 
pacnpeAeiieHneM pa3MepoB MacTHU, mto 55% 

HaCTHL\ MM6KDT 3KBMBail©HTHblM CCfcepHHeCKUlH 

AnaMeTp <2 mkm (M3MepeHHbiti HKa Sedigraph 
5100), A^cneprnpoBann 0,4 Mac. no otholushhk) 
k cyxoMy MpaMopy, aMcjDOTepHoro aHMOHHoro 
noriMMepa; nonynmin cycneH3HK>, coAep^amyio 
5000 r Mpawopa 

20 r aM0oTepHoro aHuoHHoro noriMMepa 
cjieAytomePi cjaopiwyribi: 
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3209 r BOAbi 

npM 3HeprwHDM nepeMeLUMBaHMH (8000 
06/MMH. fluaMeTp nonacTM MemanKH 50 mm). 

Bfl3KOCTb no BpyKcpwiAy cycneH3MM 
np^EeAeHa b Ta6n.22. 

[1 p n m e p 23. B 61 Mac. boahoA 
cycneH3nn npupoAHoro MpaMopa c tskum 
pacfipeflejieH^^M pa3MepoB nacTHLj, hto 55% 

HaC7W4 HMeHDT 3KBHBaneHTHbM CCjDepMHeCKMM 

A^ar/eTp <2 mkm (M3MepeHHbM Ha Sedigraph 
5100), Ancnepn/ipoBanL/i 0,4 Mac. no OTHoweHWO 
k cyxoMy MpaMopy, aMc^OTepHoro KaTnoHHoro 
nonHMepa; nonynnjin cycneH3HK), coAepwamyK) 
5000 r MpaMopa 

20 r aMcjDOTepHoro KarnoHHoro noriMMepa 
cneAy^LAePi cpopiwynbt: 
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3209 r BOAbi 

npn 3HeprnMHOM nepeMeiuuBaHHH (8000 
06/mmh. fluaMeTp nonacTH MeaiariKM 50 mm). 

B«3KocTb no BpyKcpMJiAy cycneH3HM 
npMBeAeHa b Ta6n.23. 

[1 p n M e p 24. B 61 Mac. boahom 
cycreH3HH npwpoAHoro MpaMopa cTaKMM 
pacnpeAeneHneM pa3MepoB MacTMUi, hto 55% 
nacTML^ HMeKDT 3KBHBajieHTHbitf ccf>epuHecKn£i 
AnaweTp <2 mkm (n3MepeHHbiPi Ha Sedigraph 
5100), A^cneprwpoBann 0,4 Mac. no oTHOiueHHK) 
k cyxoMy MpaMopy, aMtJxyrepHoro aHuoHHoro 
nonnMepa; nonyHnnn cycneHawo, coAepwamyio 

5000 r MpaMopa 

20 r aMcjDopTepHoro aHuoHHoro no/iHMepa 
cneAyK)Li4eM cpopMynbi: 
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3209 r BOAbi 

npM aneprnMHOM nepeMeujuBaHUM (8000 
06/mmh. £\v\aMejp nonacTM MeujariKM 50 mm). 

Bfl3KocTb no BpyKcpujiAy cycneH3nfi 
npuBeAeHa b Ta6n.24. 
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n p n m e p 25. B 61 Mac. boahoPi 
cycneH3Mki npupoAHoro MpaMopa c TaKUM 
pacnpeAeneHueM pa3MepoB MacTut^, mo 55% 
nacTn MMeioT OKBUBaneHTHbiC^ Gcpepmecmw 
AnaMeTp <2 mkm (M3M6peHHbiui Ha Sedigraph 
5100), flucneprwpoBann 0,4 Mac. no OTHoweHHK) 
k cyxoiviy MpaMopy, aMc|x>TepHoro KaTnoHHoro 
no/iMMepa; nonyHnnn cycneH3Hto, coAepwamyfo 

5000 r MpaMopa 

20 r aMqbopTepHoro KaTMOHHoro noriHMepa 
cneflyioineCi cfcopMynbi: 
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3209 r BOAbi 

npn 9HeprnMHOM nepeMeiuHBaHHn (8000 
o6/mwh. AnaMeTp nonacTH MewanKM 50 mm). 

Bfl3KOCTb no BpyKcpuriAy cycneH3t/itf 
npuBefleHa b Ta6n.25. 

flpuMep 26. 65 wac.-Haa boah3^ B3Becb 
H3 HaTypanbHoro MpaMopa c aKBMBaneHTHbiM 
cc|)epnHecKMM AnaMeTpoM 12 mm (M3MepeHHafl 
Ha Sedigraph 5100) pa3MaxibiBanacb c 
cycneH3neM, MMeioLAetf HH>Ke cneAyromyio 
pei^enTypy b Dynomill (0,6 n cocyA A^^ 
pa3Mona) c ncnonb30BanneM n3MenbHaK)U4nx 
MacTMH m crexna (A^aMerp 1 mm) ao TaKoro 
rpaHynoMeTpunecKoro cocraBa, HToSbi 60 Mac. 
HacTHL\ MMenn SKBUBaneHTHbifi cqbepuHecKi/iw 
AnaMeTp <2 mkm (w3MepeHHbifi Ha Sedigraph 
5100). 

PeL^enTypa: 3000 r MpaMopa, 6,8 r 
KarnoHHoro nonnMepa, cooTBeTCTByK)Lu,ero 
npuMepy 11, 1 ,5 r nonnaKpunoBotf KucnoTbi 
(cnei^cjiwHecKafl B?i3KOCTb 0,35), 1 moji. 
Kap6oKCHDbHbix rpynn HeMTpann30BaH KOH, 
AOoaBJieHHotf nepeA wsMenbneHneM, 1,0 r 
no/inaKpujioBoPt mcnoibi {cneujAdpiA^ecKan 
B^3KocTb 0,35), 1 moji. Kap6oKcnnbHbix rpynn 
HePiTpann30BaH KOH, AOoaBneHHofi nocne 
pa3MenbHeHMfl, 1615 r BOAbi. 

Bfl3KOCTb! 

nepe3 2 h 250 mPas 
nepe3 1 Aenb 200 mPas 
nepe3 5 AHePi 180 mPas 
nepe3 20 AHePt 120 mPas 
B 3T0M npuMepe oTHemnBo AOKa3aHo, hto 
npn noMOLAM KaTHOHHbix non^ioneKTponwTOB, 

nOJIHOCTbK) He 3aBMC^LU,HX 3AeCb OT MX 
XHMWHeCKOK CTpyKTypbl, B KOMSHHai^HH c 
COOTBeTCTByiOLAMMH M306peTeHHK) aHHOHHblMH, 
HaCTMMHO HeMTpanM30BaHHblMH 

nonnsneKTponnTaMM, Mo>KeT 6"biTb nony^eHa 
oneHb rnyooKa* n CTa6nnbHas b Tenenne 
HeAenb Bfl3KQCTb, TaioKe aha nonyneHHbix 
H3MenbHeHnew roHKOflMcnepcHbix cycneH3iAti m 
MMHepanoB, w/wnw nanonHMTenePi, m/hjim 

nUTMeHTOB. 

rip^Mep 27. 67 Maa-Haa BOAHaa B3Becb H3 
HacTMi4 HaTypanbHoro MpaMopa c BMBaneHTHO 
ccjDepuHecKMM cpeAHUM A^aMeTpoM 12 mkm 
(n3Mepeno Ha Sedigraph 5100) pa3MenbManacb 
c cycneH3nefi HUxecneAyioLAeft pe4enTypbi b 
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Dynomill (0,6 n oocyp, aha pa3Mona) npn 
noMoiAH M3MeribMaK)LAHx MacTMi4 H3 cTeKna 
(AnaMerp 1 mm) ao TaKoro 
rpaHyjioMeTpunecKoro cocTaBa, mo6bi 65 Mac. 
HacTi/114 nMenM aKBUBaneHTHo ccfrepHMecKMtf 
AnaMeTp <2 m (n3MepeHHbitf Ha Sedigraph 
5100). 

PenenTypa: 5000 r Mpawopa, 15 r 
KaTHOHHoro nonnMepa co cTpyiaypHotf 
cpopviynotf: 
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v c npeAenbHofi TeKyMecTbto 35,5 MJi/r, 

1 ,35 r nonnaKpunoBOii KMcnoTbi 
(cne_inc)DHHecKa^ Bfl3KocTb 0,35), 8 Mon. 
KapCoKcuanbHbix rpynn Hefirpa.nn30BaHbi 
Ca(OH)2, floSaBJieHHbiM nepeA pa3MenbHeHneM, 

3,15 r nonnaKpunoBOM KucnoTbi 
(cne^McpuqecKaH BH3Kocrb 0,54), 5 moji. 
KapCoKcunbHbix rpynn HeMTpanM30BaHbi NaOH, 
Ao6aBneHHOM bo BpeMfl pa3MenbMeHMfl 

2472 r BOAa 

E5fl3KOCTb: 

•-epe3 2 m 140 nnPas 

L epe3 1 ASHb 120 mPas 

L epe3 10 rh&w 104 mPas 

L epe3 20 AHePi 148 mPas 

ripwMep 27 noKa3b[BaeT, mto 6oKOBa* i^enb, 
Hecymaq KaTnoHHbiw 3ap^A, Mower 6biTb 
cBFisaHa TaKxe nepe3 scfrnpHyK) rpynny, c 
3TnreHOBO^i nonnMepHow L\enbfo n ro>Ke BeA^T k 
oneHb my6oKOM b^3Kocth m xopoiueM 

CTaeHJIbHOCTH BO BpeMeHn. 

n p h m e p 28. 70 Mac. BOAHaa B3Becb H3 
HaTypanbHoro MpaMopa c TaKMM 
rpai-ynoMeTpuHecKUM cocTaBOM, mo6bi 60 Mac. 
MacTML^ nMejin 3KBHBaneHTHbiM cqfjepHMecKUti 
AnaMeTp <2 juM (n3MepeHHbiM Ha Sedigraph 
5100), 6bina AncfieprnpoBaHa c 0,35 Mac. 
cHMTafi Ha cyxoti MpaMop, c aMcjaorepHbiM, 
KaTHOHHbiM cononnMepoM M3 npuMepa 12, a 
TaioKe c 0,08 Mac. CHUTafi Ha cyxoM MpaMop c 

HaCTUHHO HetlTpariH30BaHHblMH aHMOHHbIMM 

nojiHanefcrponnTaMU pa3nnwHoPf 

CneHHOpHMeCKO^ Bfl3KOCTbMD \AH\A MOJieKyJIflpHblM 
BeCOM, pa3riMMHblMM XMMMMeCKHMH COCTaBaMU, a 

TaioKe c pa3iinMHoPi CTeneHbio HePiTpariM3ai4MM 
npw curibHOM nepeMeujuBaHUM (8000 o6/mhh), 
AnaMeTp nepeMemnBaeMbix a^ckob 50 mm. 

HpnMep 29. 67 Mac.-Haa BOAHafl 
cycneH3^a npupoAHoro MpaMopa c TaKMM 
pacnpeAeneHneM pa3MepoB MacTULj, mto 60% 
nacTnu MMeioT 3kbh BaneHTH bi v\ cqbepuHecKMPi 
AnaMeTp <2 mkm (M3MepeHHbiCi Ha Sedigraph 
5100), A^cneprnpoBann 0,3 Mac. no OTHOiueHHK) 
k cyxoMy MpaMopy, aMQboTepHoro nonwMepa; 
nonynnnn cycneH3Mfo, coAepwaiAyK) 

5000 r MpaMopa 

' 5 r aMcJxrrepHoro conoriMMepa cneAyiOLAeM 

cpopMyribi: 

Em3KocTb no BpyKcjDkinAy 37 Mfla.c, pH 3,3 
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2470 r BOflbl, 

npn SHeprnHHOM nepeMeniHBaHun (8000 
oS/mmh. fluaMeTp nonacTH MewanKW 50 mm). 

Bfl3KOCTb nocne 1 h 140, nocne 1 ah* 160, 
noane 4 &hqv\ 140, nocne 8 Anew 130. 

n p n m e p 30. 73 Mac-Han BOAHan 
cycneH3nn npupoAHoro MpaMopa, HMeioman 
SKBMBaneHTHbJM cc^epuMecKnw fl^aweTp cpeAHeii 
MacTnubi 12 mkm (K3MepeHO Ha Sedigraph 5100), 
6bma M3MeribHeHa BMecTe c npnBe,qeHHbiMn 
HM>Ke BeiMecTBawn b (0,6 n KOHTetfnep Ann 
pa3ManbiBaHnn) c ncnonb30BaHneM 
M3Me;ibMaiOLJ4HX MacTHL\ M3 creKfia (0 1 mm) ao 
TaKoro pacnpe Aerie Hi/m pa3MepoB nacTMi^, mto 
60 Mac. MacTui^ HMeno SKBHBaneHTHbitf 
ccpepuMecKuPt Antwerp <2 mkm (n3MepeHHbM Ha 
Sedigraph 5100): 

5000 r MpaMopa 

22 r KaTnoHHoro nonkiMepa cneAyJomew 
cpopMyribi: 

npeAeribHaa Bn3KocTb 65,7 Mn/r 
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3,0 r nojiHaKpmiOBOtf KucnoTbi (yA. BnsKocrb 
0,54), 20 Mon. Kap6oKcnnbHbix rpynn 
HeMTpajnn30BaHO Mg(OH) 2 ), flooaBneHHan ao 
H3MejibMeHnn, 

1,5 r noiiHaKpurioBofi KucnoTbi (yA. BH3KOCTb 
0,54), 20 moji. Kap6oKCMJibHbix rpynn 
HefiTpann30BaHO Mg(OH) 2 ), AooaBneHHan npn 

M3MejlbMeHHM , 

1895 r BOAbi 
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Bfl3KOCTb nocne 1 h 970, nocne 1 aha 620, 
8 AHefi nocne 13 AHefi 520. 

fl p i/i m e p 31. 65 Mac. -Has borhsr 
cycneH3nn npupoAHoro MpaMopa, HMefoman 
3KBMBaneHTHbiM ccJ^epuMecKUM AnaMeTp cpeAHew 
MacTHi^bi 12 mkm (n3MepeHO Ha Sedigraph 5100), 
6bina n3MenbneHa BMecTe c 

Hn>KenpnBeAeHHbiMM BemecrBaMU b Dynomilf 
(0,6 n KOHTeMHep Ann pa3ManbiBaHi/in), 
ncnonb3yn Apo6nii(ne vacmnbi m CTexna ( 0 1 
mm) ao TaKoro pacnpeAeneHwn pa3MepoB 
HacTui^, mto 90 Mac. nacTHL^, nMeno 
SKBMBaneHTHbiM cc£epnHecKnfi py\aueip <2 mkm 
(M3MepeHHbiw Ha Sedigraph 5100): 
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5000 r MpaMopa 

36,5 r KaTHOHHoro nonnMepa cneAyiomefl 
cfjopwynw: 

npeAenbHan Bn3KOCTb 65,7 Mn/r 
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4,5 



r nonMMeTaKpunoBoPi KMcnoTbi (yA. 
Ba3K0CTb 0,61), 5 Mon. Kap6oKcnnbHbix rpynn 
Heflrpann30BaHO NaOH, AoSaBneHHan ao 

H3MeinbHeHMH, 

0,7 r nonnMeraKpttnoBofi Kucnorbi (yA- 
BA3iocTb 0,61), 5 Mon. KapSoKCunbHbix rpynn 
HeMTpann30BaHO NaOH, 

Ao6aBneHnn b TeneHHe n3MenbHeHwn, 

2715 r BOAbi 
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Eifl3K0CTb nocne 1 330, nocne 1 aha 290, 
nocne 13 AHefi 260. 

n p vi m e p 32. 65 Mac-Han BOAHan 
cycreH3nn npupoAHoro MpaMopa, WMe\o\i\an 
aKBUBaneHTHbi^ ccjbepuMecKUM fluaMerp cpeflHetf 
Hacini^bi 12 mkm (n3MepeHHbiPi Ha Sedigraph 
5100), 6bina n3MenbneHa BMecTe c 
HM>K3np^BeAeHHoPi KOMno3MuneH b Dynomill (0,6 
n KOHTetfHep Ann pa3ManbiBannn), ncnonb3yn 
ApoonmHe rena H3 CTeioia ( 0 1 mm), ao 
TaKoro pacnpeAeneHun pa3MepoB HacTMi4, mto 
60 Mac. MacTKi^ t^tMeno SKBUBaneHTHbfft 
ccfiepunecKUM py\aMerp <2 mkm (n3MepeHHbitf Ha 
Sedigraph 5100): 

5000 r MpaMopa, 

15 r KaTnoHHoro nonnMepa cneAyHDiAeii 

o>opMynbt: 

npeAenbHafl BnsKOCTb 34,8 Mn/r 
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4 r nonnaKpunoBOM KucnoTbi (yA- Bfl3KocTb 
0,5^), ao 50 Mon. Kap6oKcnnbHbix rpynn 
HePirpann30BaHo Ca(OH) 2 , Ao6aBneHHan ao 

M3M3nbHeHHn, 

2 r nonnaKpunoBoPi KucnoTbi (yA- Bfl3KocTb 
0,5^-). 50 Mon. Kap6"OKcnnbHbix rpynn 
Hetirpann30BaHO Ca(OH) 2 ), AooaeneHHaH b 
TeneHne n3MenbMennn. 

2704 r 
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Bfl3K0CTb nocne 1 h 130, 1 ah* 300, 8 flHePi 
550.Hefrrpann3aL4Hfl nonnaKpwioBofi KUcnoTbi 
Aa>Ke jiMLUb npn 50% p,aer He3HaHMTenbHoe 
yBexinneHne bh3KOCtu nocne 8 AHeki, ho Bee >Ke 
npneMJieivioe. 

n p n m e p 33. 65 Mac-Haa BOflHaa 
cycneH3MFi npupoflHoro MpaMopa, HMeiomafl 
SKBMBajieHTHbiM ccjDepuMecKnw f\\ABMejp cpeAHew 
nacTHL^bi 12 mkm (n3MepeHHbitf Ha Sedigraph 
5100), 6bina n3MenbneHa bmsctb c 
HM>KenpMBeAeHHOM KOMno3ULjMew b Dynomill (0,6 
ji KOHTetiHep Anfl pawiaribiBaHUH), ncnonb3y* 
ApoOaiAne Tena H3 deKna ( 0 1 mm), ao 
TaKoro pacnpeAeneHun pa3MepoB HacT^m, hto 
60 Mac. nacTHL\ HMeno aKBUBaneHTHbiM 
ccfepi/iHecKi/iw A^aMeTp <2 mkm (n3MepeHHbifi na 
Sedigraph 5100): 

5000 r MpaMopa 

25 r KarnoHHoro cononnMepa cnepy\o[i\<av\ 
cpopMy/ibt: 

npeAenbnaa Bfl3Kocrb 17,7 MJi/r 
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4,5 r nonnaKpi/inoBofi KucnoTbi (yA- Bfl3KOcrb 
0,54), 5 moji. Kap6oKCnribHbix rpynn 
He£iTpajiM30BaHO NaOH, AooaBJieHHas AO 
M3MenbHeHfm, 

1 ,5 r nonnaKpunoBow KucnoTbi (yA- BS3KocTb 
0,54), 5 Mori. Kap6oKcnribHbix rpynn 
Hei?iTpanM30BaHO NaOH, flooaBneHHaa b 
TeneHne H3MenbHeHHfl, 

2704 r boah 
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Bfl3KOCTb nocne 1 h 110, 1 aha 120, 8 AHeM 
150. 

fl p h m e p 34. 66 Mac-Han BOAHaa 
cycneH3Hfl npwpoAHoro MpaMopa, nMeioLi^an 
3KBMBaneHTHbiPi cc^epMHecKnw A^aMeTp cpeAHefi 
MacTi/iu^bi 12 mkm (n3MepeHHbiM Ha Sedigraph 
5100), 6bina M3MenbneHa BMecTe c 
HMxenpuBeAeHHoPi KOMno3WL^weM b Dynomill (0,6 
n KOHTe^Hep Ann pa3ManbiBaHn*), ncnonb3ya 
Apo6nLAne Tena m cTei<na ( 0 1 mm), ao 
TaKoro pacnpeAeneHkin pa3MepoB nacTHL\, hto 
60 Mac nacTHi4 HMeno aKBUBaneHTHbiw 
ccpepunecKkifi A^aMeTp <2 mkm (n3MepeHHbii?i Ha 
Sedigraph 5100): 
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5000 r MpaMopa 

20 r KaTnoHHoro noni/iMepa cneAyJOLnefi 
cjDopMynbi: 

npeAenbHan B33Kocrb 65,7 Mn/r 
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4,0 r nonnaKpunoBoPi KucnoTbi (yA- Bfl3KOCTb 
0,54), 30 Mon. KapooKCwnbHbix rpynn 
HeMTpann30BaH0 Mg(OH) 2 , AOoaBneHHaa ao 
H3M€inbHeHHH, 

1 ,5 r noni/iaKpwnoBotf KucnoTbi (yA- Bfl3KOCTb 
0,54), 30 Mon. KapdoKcunbHbix rpynn 
HeCVrpanw30BaHO Ca(OH) 2 , AooaBneHHaa b 
TeMeHne n3MenbHeHWfl, 

2589 r BOAbi 
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E^3KOCTb nocne 1 m 400, 1 aha 330, 14 
AHeM 210. 

fl p n m e p 35. 65 Mac-Hafi BOAHan 
cycreHsns npupoAHoro MpaMopa, HMetc-LAan 
GKBi/BaneHTHbiw c4)-dpMHecKMM A^aMeTp cpeAHePi 

■ HacTwubi 12 mkm (i/i3MepeHHbiM Ha Sedigraph 
5100), Sbina n3MenbHeHa BMecTe c 
HW>K2npnBeAeHHotf KOMno3ni4MePi b Dynomill (0,6 

■ n KOHTeMHep a/ia pa3ManbiBaHi/ifl), ncnonb3yfl 
Apo6FiLAne Tena H3 creitna ( 0 1 mm), ao 
TaKoro pacnpeAenenun pa3MepoB nacTHA, hto 
60 Mac Hacrvm HMeno sKBMBaneHTHbivi 
c$epi/NecKnfi A^aMeTp <2 mkm (n3MepeHHbiM Ha 
Sedigraph 5100): 

5000 r MpaMopa, 

20 r KaTnoHHoro nonnMepa cneAytomeM 

cjDOpMynbi: 

npeAenbHan B^SKOcTb 65,7 Mn/r 
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3,0 r aHUOHHoro 
HH>KenpHBeAeHHoti cf)opMynbt 

30 Mon. nonnaKp^inoBOM KucnoTbi, 

20 Mon. cynbcjDOHOBOM KucnoTbi (yA- 

Bfl3KOCTb 0,40), 

10 Mon. KucnoTHbix rpynn HeCiTpani/i30BaHO 
NaOH, Ao6aBneHHbiM ao H3MenbHeHMjq, 

AononHHTenbHO 2,0 r aHUOHHoro 
cononnMepa, Ab6aBneHO b TeneHne 
n3MenbHeHn«, 

2705 r BOAbi 
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cjDopMyna aHMOHHoro nonmviepa 
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B«3KOCTb nocne 1 m 250, 1 aha 230, 4 AHew 
220. 

n p \A m e p 36. 65 Mac.-Haa BOAHaa 
cycneH3Hfl npupoAHoro MpaMopa, HMeromaa 
OKBHBaneHTHbiM ccj^epuHecKUM fluaivieTp cpeflHefi 
nacTHUbi 12 mkm (M3MepeHHbiPi Ha Sedigraph 
5100), 6bina H3MenbneHa BMecrre c 
HM>KecneAyioiu 1 efi KOMno3MunePi b Denomill (0,6 n 
KOHTe^Hep Ann pasManbiBaHHfl), i/icnonb3yfl 
Apo6Fni^ne Tena m CTexna (0 1 mm)ao TaKoro 
pacnpeAe/ieHum pa3MepoB nacTnu, hto 60 Mac. 

M3CTM14 HMeilO 3KBMBaJieHTHblW CCjDepHHeCKHW 

AViaiweTp <2 mkm (n3MepeHHbii?i Ha Sedigraph 
5100): 

5000 r MpaMopa, 

20 r KaTnoHHoro nonnMepa cnef\y\ou\e\A 
0opwynbi: 

npeflenbHaa Bfi3KocTb 65,7 Mn/r 
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3,0 r aHHOHHoro cononi/iMepa 
HH>KenpnBeAeHHOM 4>opMynbi 

80 mojt nonnaKpunoBoPi KucnoTbi, 

20 MOJl. CjDOCCjDOpHOM KWCnOTbl (yfl. B?13KOCTb 

0,71), 

10 moji. KucnoTHbix rpynn HefiTpann30BaHo 
NaOH, floSaBneHHOM p,o W3MenbHeHHfl, 

1,5 r aHMOHHoro Toro >Ke caMoro 
conojiMMepa, Ao^aBneHHoro b TeneneHkie 
H3MenbHeHi/m. 

2705 r BOAbi 



Bfl3KocTb nocne 1 m 290, 1 ahs 260, 8 AHePi 
230. 

n p n m e p 37. 65 Mac. -Han BOAHan 
cycneH3nn npupoAHoro MpaMopa, HMefomafl 
OKBMBaneHTHbiw ccjDepuMecKHM AnaMeTp cpeAHefi 
HacTML4bi 12 mkm (H3MepeHHbitf Ha Sedigraph 
5100), 6bina M3MejibHena BMecTe c 
HMxeaneAytOLneM KOMno3ni^ne^ b DynomiSI (0,6 n 
KOHTePiHep An* pa3ManbiBaHHfl), ficnonb3ya 
Apo6au4ne Tena H3 CTeicna (0 1mm) ao TaKoro 
pacnpeAeneHMfl pa3MepoB HacTW4, hto 60 Mac. 
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nacTHi4 HMeno sKBUBaneHTHbi^ ccfcepkmecioifi 
AnaMeTp <2 mkm (n3MepeHHbm Sedigraph 5100): 
5000 r MpaMopa, 

20 r KaTnoHHoro nonnMepa cneAyiomei^ 
cpopMynbi: 

npeAenbHan BH3KOCTb 65,7 Mn/r 



H 
I 

-C- 
I 



CH 



I 

N-H 
I 

CCH > 
I 2 3 
1 + 



I 

CH 



CX 



-,0 



r aHHOHHoro cononnMepa 
Hn>KenpMBeAeHHOM cfcopMynw, 

80 Mon. nonnaKpunoBotf KucnoTbi, 

20 Mon. ManenHOBotf KucnoTbi (yA- B*3KOCTb 

0,29), 

33 won. KucnoTHbix rpynn HeMTpanM30BaHo 
NaCH, Ao6aBneHHOM ao w3MenbHeHHfl, 

2,0 r aHHOHHoro Toro caMoro 
cononnMepa, AooaBneHHoro b TeneHHe 

H3MenbHeHHjq 

2705 r BOAbi 
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Eiq3KocTb nocne 1 h 290, 4 AHetf 220. 

n p \a m e p 38. 65 Mac. -Han BOAHafl 
cycreH3n?i, npupoAHoro MpaMopa, HMeiomafl 
3KBHBaneHTHbiki cc|3epMMecKHM A^aweTp cpeAHefi 
HacTHi^bi 12 mkm (M3MepeHHbifi Ha Sedigraph 
5100), 6bina M3MenbneHa BMecTe c 
Hi/i>K'3aneAyioLAefi KOMno3HU,neM b DynomiK (0,6 n 
KOHTePiHep pnn pa3ManbisaHHfl), ncnonb3yfl 
Apo6fliAne Tena H3 CTeicna ( 0 1 mm), flo 
TaKcro pacnpeAeneHHfl pa3MepoB nacTMU, hto 
60 Mac. Hacrni4 MMeno SKBMBaneHTHbiM 
ccjDepMMecKHi^ A^aMeTp <2 mkm (M3MepeHHbi^ 
Sedigraph 5100): 

5000 r MpaMopa, 

20 r KaTHOHHoro nonnMepa cneAyioLMeM 
cjDopMynbi: 

npeAenbHa* B^sKocTb 65,7 Mn/r 
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cononMMepa 



3,5 r aHHOHHoro 
HWKenpuBeAeHHOM cjDopMynbi, 

80 Mon. nonnaKpksnoBOM KucnoTbi 

20 Mon. MeTaKpnnoBOH KucnoTbi (yA- 

BP3KOCTb 0,60), 

33 Mon. KucnoTHbix rpynn HeMTpann30BaHO 
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NH4OH, Ao6aB.neHHoro nepefl M3MejibHeHneM, 
1 ,5 r aHkioHHoro Toro >Ke caMoro 

cononnMepa, AOoaBneHHoro b TeneHne 

M3MenbHeHn«, 
2705 r BO,qbi 




x/3Na 



Bfl3KOCTb nocne 1 h 280, 1 aha 270, 4 flJ-fen 
220, 8 flHefi 230, 14 flHeM 220. 

n p n m e p 39. 73 Mac.-Hafi BOAHaa 
cycneH3MJR npupOAHoro MpaMopa, v\Me\o\i\afl 
OKBUBaneHTHbiPi ccjDepuHecKww fluaivieTp cpeflHePi 
MacTni^bi 12 mkm (n3MepeHHbifi Ha Sedigraph 
5100), 6bina M3MenbHeHa BMecre c 
HH>KecjieflyiOLi4HMH BetnecTBaMU b Dynomill (0,6 
n KOHTekiHep a^a pa3ManbiBaHna), ncnonb3ya 
Apo6flLi\ue rena H3 cTeicna (0 1mm), ro TaKoro 
pacnpeRenehUAn pa3MepoB HacTni_\, mto 60 Mac. 
HacTHL} nMeno SKBi/iBaneHTHbitf cc^epwHecKUfi 
A^aMeTp <2 mkm (n3MepeHHbiw Ha Sedigraph 
5100): 

5000 r MpaMOpa, 

22 r KaTHOHHoro nonnMepa cnepy\ou\ev\ 
cpopMynbi: 

npeA^-ntiHaFi BH3KOCTb 65,7 Mii/r 



H 
I 

-C- 
I 

H 



CH 
I 3 



I 

I 

N-H 
I 

CCH > 
| Z 3 

C N + CH 

I 3 
CH 

3 



CI 



3,0 r nonnaKpunoBoPi KucnoTbi (yA- B^3KocTb 
0,54), 20 moji. Kap6oKcmibHbix rpynn 
HetfTpa.ni/i30BaHO KOH, Ao6aBneHHotf ao 
M3MenbHeHMfl, 

1 ,5 r nonnaKpMnoBoi^ KMcnoTbi (yA. BFi3KOCTb 
0,54), 20 mod. KapooKcunbHbix rpynn 
Hefrrpann30BaHO KOH, Ao^aBneHHotf b reneHkie 

H3Me/lbMeHH«, 

1895 r BOAbi 
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Bf?3KOCTb nocne 1 m 620, 13 AHefi 580. 

n p n m e p 40. B 61 Mac. boahoPi 
cycneH3HH ruflpoKCMAa anioMUHUfl c raKMM 
pacnpeAenenneM HacTHLj, mto 55% MacTi/11^ 

HMeiOT 3KBMB3JieHTHblM ccfcepwHecKMtf AnaMeTp 2 

mkm (M3MepeHHbiM Ha Sedigraph 5100), 
AncnepmpoBann 0,9 Mac. no OTHOtueHUHD k 
cyxoMy w&poKcwpy anicMUHUfi, KarwoHHoro 
noriMMepa; nonyManw cycneH3wo, coAepwamyho: 
5000 rAI(OH)s 

45 r KaTHOHHoro noriMMepa cneAytomePi 
cf)opMyribi: 

npeAenbHaa Bfl3KOCTb 65,7 Mn/r 
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" 2,5 r nonkiaKpunoBotf KHcnoTbi (yA- 
B?i3KocTb 0,54), 10 moji. Kap6oKCnnbHbix rpynn 
HePiTpaj7ki30BaH0 NaOH, 

3233 r BOAbi 
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u 0,25 Mac no othoujohvuo k cyxoMy 
ruApoKCMAy anHDMUHna, nonnaKpi/inoBotf 
KucroTbi (10 moji. Kap6oKcnribHbix rpynn 
Hefi"pann30BaH0 ruApoKcwAOM HaTpi/m), npn 
aHeprnHHOM nepeMemnBaHMH (8000 06/MMH. 
AnaMeTp nonacTw MeiuariKH 500 mm). 

Ba3KocTb nocne 1 m 580, 13 AHefi 520. 

DpwMep41. B62 Mac. boahow 
cycreH3nn KaonnHa (muHbi) c TaKUM 
pacnpeAenenneM pa3MepoB HacTHLj, hto 60% 

MaCTHL^ HMeKDT GKBUBaneHTHblfi CCt)epMHeCKMCl 

AMaweTp <2 mkm (M3MepeHHbiCi Ha Sedigraph 
5100), A^cneprnposann 1,8 Mac. no oTHOLiieHUfo 
k cyxoMy KaonHHy, KainoHHoro nonuMepa; 
nonynann cycneH3Hio coAepxau^ywD: 

5000 r rnHHbi (KaorwHHT), 

90 r KaTnoHHoro nonnMepa cneAyKDiAew 
cf)opMynbi: 

npeAenbHafi BS3KOCTb 65,7 Mn/r 
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2,5 r nonnaKpunoBoPi KMcnoTbi (yA- Bfl3K0CTb 
0,54% 10 Mon. Kap6oKCi/jnbHbix rpynn 
Hei?i"panM30BaHo NaOH, 

3121 r BOAbi 
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h 0,05 Mac. no OTHoujeHnio k cyxotf muHe, 
nonnaKpunoBoPi KucnoTbi (1 0 moji. 
Kap6oKcnnbHbix rpynn HefiTpann30BaHo 
TMAPOKCHAOM HaTpufl) npn 3HeprnHHOM 
nepeivteujMBaHnn (8000 o6/mwh. fluaivierp 
nonacTH MeuianKH 50 mm). 

B«3KOCTb nocne 1 h 590, 8 Anew 630. 

n p n m e p 42. 67 Mac. -Ha?i BOflHa^ 
cycneH3n* npupoflHoro MpaMopa, ww\e\ou\a9\ 
3KBHBaneHTHbifi c4)epnHecKMM AnaweTp cpeAHeCi 
MacTMi^bi 7,5 mkm (M3MepeHHbi« Ha Sedigraph 
5100), 6bma H3Me/ibMeHa swecre co 
cneAyiOLAMMM BemecTBaMM b Dynomill (0,6 n 
KOHTefiHep a/ih pasMaribiBaHM?!), ncnorib3yfl 
APo6fham6 Tena W3 CTeKna ( 0 1 mm), ao 
TaKoro pacnpeAeneHUPi pa3MepoB nacTui^, mo 

80 Mac. HaCTML4 MMenO SKBUBaneHTHbltl 

cc£epnHecKHfi A^aMeTp <2 mkm (w3MepeHHbift Ha 
Sedigraph 5100): 
5000 r MpaMopa, 

22,5 r KaTHOHHoro nonnMepa Gnej3y\o\jj,ev\ 
cpopMynbi: 

npeAenbHaa BH3Kocrb 65,6 Mn/r 
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4,5 r nonnaKpunoBOM KucnoTbi (yA. B?i3KocTb 
0,54), 5 moji. Kap6oKcnnbHbix rpynn 
HeMrpann30BaH0 NaOH, Ao6aBneHHoPi ao 
M3MenbHeHHfl, 

1,5 r nonnaKpunoBOPi KucnoTbi (yA- BH3KOCTb 
0,54), 5 mod. Kap6oKcnnbHbix rpynn 
HeMTpajiM30BaHO NaOH, A°6aBneHHOM b 
TeneHne MSMenbHeHUP), 

2476 r BOAbi 
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Bfl3KOCTb: nocne 1 H 180, 1 ah* 230, 8 
AHew 350. 

n p m m e p 43. B 71 Mac. boahoPi 
cycneH3HM AHOKCHAa Ti/iTaHa Tiona RCL 535 
pyTUJi ot S,C.M. Chemicals U.K. co cpeAHUM 
AnaMeTpoM MacTMi4 0,3 mkm (M3MepeHHOM Ha 
Sedigraph 5100), AHcneprnpoBann 0,32 Mac. no 
OTHOiueHHK) k cyxoMy AHOKCHAy TUTaHa, 
KaTHOHHoro non\AMepa\ nojiywmiM cycneH3H^, 
coAep>KaiAyio: 

5000 r Ti0 2 

1 6 r KaTMOHHoro noriMMepa cneAyfotnefi 
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2,5 r nonnaKpunoBofi KucnoTbi (yA- BH3KOCTb 
0,54), 10 moji. ° KapooKci/inbHbix rpynn 

HePiTpajin30BaH0 NaOH, 
2050 r BOAbi 
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0,05 Mac. no OTHOLiieHUK) k cyxoMy A^OKCMAy 
tuts Ha, nonnaKpwioBoft KucnoTbi (10 moji. 
Kap&OKCuribHbix rpynn HeMTpariM30BaHO 
ruApoKcuAOM HaTpufl) npn GHeprwHHOM 
nepeweujuBaHMK (800 o6/mhh. fluaMeTp 
nonacTH MewanKU 50 mm). 

E3fl3Kocrb nocne 1 m 310, 1 aha 350, 8 AHetf 
460. 

n p h m e p 44. nonyHMJin 67 Mac.-HyK) 
BOAnyK) cycneH3Hfo cMecu AHOKCUAa TMTaHa n 
npupoAHoro MpaMopa b cooTHOLiieHUM 20:80 
Tiona KCL 535 py™n: MpaMop (llpuMep N-a: 
FlpuMep N-b) 6e3 AonoriHUTeribHoro 
AMcnepraTopa npn sHeprwMHOM nepeMeLUMBaHMM 
(80C0 o67muh. fluaMeTp nonacTH MewanKU 50 
mm). 

E^3KocTb nocne 1 h 350, 8 AHefi 460. 

n p n m e p 45. B 61 Mac. -hom boahom 
cycreH3nn cnroAbi c tskmm pacnpeAeneHHeM 
pa3MepoB MacTHL^, hto 58% HacTni_\ HMewDT 
3KBi^BaneHTHbiti ccjDepumecKUM AnaweTp <2 MKM 
(H3ivepeHHbii^ Ha Sedigraph 5100), 
AMcneprnpoBann 1,9 Mac. no OTHoiueHnio k 
cyxoM cntoAe, KaTMOHHoro nonnMepa; nonyMUJin 
cycreH3HK), coAep>KaiAyK): 

5000 r c/ifOAb/ 

95 r KaTnoHHoro nonnMepa cneAyKDiA©^ 

cpopMyribi: 
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T ,5 r nonnaKpunoBOM KucnoTbi (yA- BH3KocTb 
0,54), 10 moji. Kap6oKcmibHbix rpynn 

HeCr-pann30BaHO NaOH, 
3262 r BOAbi 
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m 0,15 Mac. no oTHoweHnfo k cyxotf cnHDAe, 
nojinaKpmioBow KucnoTbi (1 0 Mon. 
Kap6oKcnnbHbix rpynn HetfTpann30Bano 
ruAPOKcuflOM HaTpua) npn SHepn/iHHOM 
nepeMeuJMBaHHn (8000 ooVmmh. fluaMGTp 
nonacTM MewanKH 50 mm). 

Bfl3KOCTb nocne 1 m 560, 8 AHefi 720. 

PI p n M e p 46. B 60 Mac. -Hofi boahow 
cycneH3nn oca>KfleHHoro Kap6oHaia Kanbu.ua 
(OKK) c TaKUM pacnpeAeneHneM pa3MepoB 
nacTnq, mto 45% Hacrnu, kiMetoT 3KBHBaneHTHbii* 
ccftepMMecKHtf A^aMerp <2 mkm (M3MepeHHbitf na 
Sedigraph 5100), A^cnepn/ipoBanH 0,5 Mac. no 
OTHOineHHK) k cyxoMy OKK, Hn>Kenpi/iBeAeHHoro 
KaTnoHHoro noriMMepa; nonynnnn cycneH3M>o, 
co a© p>Ka my io ; 

5000 r ocaxcfleHHoro Kap6oHaTa Kanbi^np 

25 r KaTHOHHoro nonwMepa cneAyfou^ew 
cpopMy/ibi: 
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5,0 r nojinaKpwioBOfi KucxioTbi (yA- Bfi3K0CTb 
0,54), 10 moji. Kap6oKCnribHbix rpynn 
He£Vrpann30BaHo NaOH, 

3353 r BOAbi 
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m 0,10 Mac. no OTHOLU9H wo k cyxoMy OKK, 
nonnaKpuriOBOii Ki/icnoTbi (10 mod. 
Kapooxcu/ibHbix rpynn Hetfrpann30BaHo 
ruAPOKcuAOM HaTpna) npn sHeprnHHOM 
nepeMeLUHBaHUM (8000 ooVmwh. flnaMeTp 
nonacTM MemariKu 50 mm). 

Bfi3KOCTb nocne 1 h 340, 8 AHefi 410. 

II p H m e p 47. B 64 Mac. boahoCi 
cycneH3nn npupoAHoro MpaMopa c TaKUM 
pacnpeAeneHneM pa3MepoB wacTHL^, hto 60% 
MacTHU, nMeioT 3KBHBaneHTHbiPi ccjiepuMecKuCi 
AnaMeTp <2 mkm (i/i3MepeHHbin Ha Sedigraph 
5100), A^cneprnpoBarin 0,45 Mac. no 
OTHOLueHnio k cyxoMy MpaMopy, KaTnoHHoro 
noriMMepa; nonynunn cycneH3wo, coAep>Kaw,yK): 

5000 r MpaMopa 

22,5 r KaTHOHHoro cononnMepa cnepyioLneti 
cf)opMyjibi: 

npeAejibHafi BH3KocTb 28,0 Mn/r 
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5,0 r nonnaKpunoBoPi KMcnoTbi (yA- BFi3KOCTb 
0,54), 10 mojt). Kap6oKCMiibHbix rpynn 
HeMTpariM308aHO NaOH, 

2828 r BOAbi, 

v 0,10 Mac. no OTHOiueHMK) k cyxoMy 
MpaMopy, nonnaKpknoBofl Kucnorbi (10 Mon. 
KapGoKcujibHbix rpynn HeMTpariM30BaHO 

THAPOKCMAOM HaTpHfl) npM 3H©prMMHOM 

nepeMeninBaHnn (8000 ooYmkh. flwaMeTp 
rionaiCTH MeniajiKH 50 mm). 
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Bfl3KocTb nocne 1 m 280, 1 aha 320, 8 AHeM 
380, 14 flHetf 370. 

n p \a m e p 48. B 62 Mac. boahoA 
cycneH3nn npnpoAHoro MpaMopa c tskum 
pacnpeAeneHneM pa3MepoB HacTMU,, mto 55% 
nacTHL\ nMeioT OKBi/iBaneHTHbiw ccjDepuHecKMCi 
awatAerp <2 mkm (n3MepeHHbitf Ha Sedigraph 
5100), AHcnepri/jpoBann 0,4 Mac. no OTHOweHHfo 
k cyxoMy MpaMopy, KaTnoHHoro nonnMepa; 
nonynunn cycneH3MK), coAepwamyfo: 

5000 r MpaMopa 

20 r KaTMOHHoro cononnMepa cneAytoLAetf 

cpopMynbi: 

npeAenbHaff Bfl3KOcrb 25,0 Mn/r 
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5,0 r nonnaKpnnoBOM Kncnorbi (yA- Bfl3KOCTb 
0 , 54 ) , 10 m on . Ka p6o Kcnn bH bix rpy n n 

HeM"pann30B3H0 NaOH, 
3080 r BOAbi 
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a 0,10 Mac. no OTHoiueHUfO Ky cyxoM 
MpaMopy, nonnaKpnnoBOM KucnoTbt (10 Mon. 
Kapf5oKcnnbHb)x rpynn He#Tpann30BaH0 
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mApoKcuflOM HaTpujq) npn SHepr^MHOM 
nepeMeujUBaHUM (8000 ooVmuh. flwaMeTp 
nonacTH MeiuariKM 50 mm). 

Bfl3KOCTb nocne 1 m 620, 1 ahk 580, 10 
AHefi 520. 

n p M M e p 49. 62 Mac-Haa BOflHaa 
cycneHSMfl npupoAHoro MpaMopa, MMeioL^a^ 
3KBMBaneHTHbi£i ccjsepuMecKMM fluaivieTp cpeAHefi 
MacTHL^bi 12 mkm (n3MepeHHbiM Ha Sedigraph 
5100), 6bina n3MenbHeHa BMecTe c 
HH>KecneAyK)U4MMM BeiAecTBaMW b DynomiN (0,6 
n KOHTe^Hep Ana pa3ManbiBaHHH), ncnonb3yn 
Apo6HLAne Tejia H3 cTeKna ( 0 1 mm), ao 
TaKoro pacnpeAeneHUFi pasMepoB nacrnu, hto 
60 Mac. nacTHU, nMeno sKBUBaneHTHbiw 
ccjDepuHecKUM A^aMeTp <2 mkm (n3MepeHHbiM Ha 
Sedigraph 5100): 

5000 r MpaMopa, 

22 r KarnoHHoro nonnMepa cneaytometi 
cf)opMynbi: 

npeAenbHaa B^3KocTb 65,7 Mn/r 
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3,0 r cono/iUMepa cneAytoLAefi qbopMynbi 
(yA- BA3KOCTb 0,4), 20 Mori. KucnoTHbix rpynn 
HefiTpanM30BaHO LiOH, AOOaBneHHoro ao 

H3MeJlbMeHMH, 

1,5 r cononnMepa cneAyfOLMetf cpopMyribi 
(yA- Bfl3KOCTb 0,4), 20 moji. KucnoTHbix rpynn 
HeMTpann30BaHO LiOH, AOOaBneHHoro b 
TeneHMe n3MenbHeHi/m, 

3081 r BOAbi 



H 




H H 1 
1 1 




40 


1 

c=o + 

o 




1 I 

H C=C> 
1 

OH 


ao 





Bfl3KOCTb nocne 1 m 760, 4 AHew 900, 13 
AHePi. 

n p h m e p 50. 62 Mac-Ha* BOAHaa 
cycneH3Mfi npupoAHoro MpaMopa, nMetoii^afl 
OKBMBaneHTHbiw ccjbepuMecKntf A^aMeTp cpeAHefi 
MacTML^bi 12 mkm (n3MepeHHbift Ha Sedigraph 
5100), Obina n3MenbHena BMecTe c 
HH>KecneAyHDtAMMM BeLAecTBaMU b Dynomill (0,6 
n KOHTewHep Ana pa3ManbiBaHi/ifl), ^cnonb3ys 
Apo6flm,ne Tena H3 CTeKna ( 0 1 mm), ao 
TaKoro pacnpeAeneHna pa3MepoB MacTHLJ,, hto 

60 Mac. M3CTHI4 HMejlO 3KBHBaJieHTHbli/i 

cc£epnHeCKiM AnaweTp <2 mkm (n3MepeHHbiPi Ha 
Sedigraph 5100): 
5000 r MpaMopa 

22 r KaTnoHHoro nonuMepa cneAyK)iA e ^ 
cpopMyribi: 

npeAenbHaa B*3K0CTb 48,3 Mn/r 
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3,0 r nonnaKpunoBoti KHcnoTbi (yA- Bfl3KOCTb 
0,54), 100 moji. KapooKcwibHbix rpynn 
HefiTpann30BaHo NaOH, Ao6aBneHHotf ao 

W3M€UlbHeHHfl, 

1 ,5 r nonnaKpunoBoPi KucnoTbi (yA- Bfl3KOCTb 
0,54), 10 mod. KapGoKCuribHbix rpynn 
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HevnpajinsoBaHO NaOH, 
TeMeHne n3MenbMeHMfl, 
1895 r BOAbi 



I I 

H C=0 
I 

O-H 



H 
I 

"T" 
C= 
I 

o 



AoOaBneHHOVi b 



v = O , lw 



E^3KOCTb nocne 1 H 590, 13AHew 760. 

fl p m m e p 51. 62 Mac.-Haa boahqa 
cycneH3Hfi npupoAHoro MpaMopa, MMeK)U4afl 
3KBMBaneHTHbiM ccjDepuHecKUki AnaweTp cpeAHetf 
HacTHU,bi 12 mkm (n3MepeHHbM Ha Sedigraph 
51 00), 6biria M3MeribHeHa BMecTe c 
h n>K3cn eAy ko mn m w Bem,ecTBaMH b Dynomill (0,6 
n KOhrrefiHep Ana pa3ManbiBaHWfi), ncnorib3y« 
Apooamwe Tena m CTeKna ( 0 1 mm), ao 
TaKoro pacnpeAeneHUfl pa3MepoB MacTHi^, hto 
60 Mac. nacTHi4 nweno aKBMBaneHTHbiM 
co>epnHecKni?i AnaMeTp <2 mkm (ui3MepeHHbi^ Ha 
Sedigraph 5100): G 

5000 r MpaMopa 

22 r KaTHOHHoro nonnMepa cneAywiAeM 

cpopMyribi: 

npeAenbHan B^SKOCTb 55,5 MjVr 
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3,0 r nonnaKp^noBOM KucnoTbi (yA- Bfl3KOCTb 
0,54), 10 moji. KapdoKc^/ibHbix rpynn 
Hei?irpanw30BaHo NaOH, AoSaBneHHOM AO 
n3MenbHeHM^, 

1 ,5 r nonnaKpwnoBoPi KucnoTbi (yA- B^SKOCTb 
0,54), 10 moji. Kap6oKCMiibHbix rpynn 
HePiTpariH30BaHo NaOH, Ao6aBneHHoPi b 
TeneHne w3MertbHeHLifi, 
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B«3KOCTb nocne 1 h 620, 13flHeM 800. 

n p v\ m e p 52. 2000 r 63 Mac. BOflHaa 
cycneH3Hfl npupoflHoro MpaMopa, npkineM 
Ka>KAa« MMefomafl pa3nnMHoe pacnpeAeneHMe 
3epeH, noKa3aHHoe b cnncKe (M3MepeHHoe Ha 
Sedigraph 5100), 6bina nonyHeHa c pa3nnMHbiMM 
coAepwa h nfl m m , no otholushmk) k cyxoMy 
MpaMopy, cneAyjomero KaTHOHHoro nonnMepa: 

npeAenbHafl BH3KocTb 65,7 Mn/r 




B KOMSHHai^HM C pa3J1HMHblMM 

coflep^aHM^MM, no OTHooieHnio k cyxoiviy 
MpaMopy, cneAyiOLJuero aHMOHHoro nonwMepa 

q e q 

H H 

I I 

-c — c- 

II II 

c=o 

L 
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v= 0 , Zw 



v/2Hg 



npn sHeprnHHOM nepeMeujMBaHnn (8000 
o6/mhh. fluaivieTp nonacTM MeiuariKM 50 mm). 

Uenbfo stom" cepnn McnbuaHMM" 6bino 
noKasarb, wto pacnpefleneHMe 3epeH He 
orpaHHHMBaeT o6"beM HacTOflinero M3o6peTeHMa 
(cm. Ta6n.26). 

FlpMMep 53. ["otobht noriMMepHyfo cMecb: 87 
h. KaTHOHHoro nonnMepa cne[\y\ou\e\A cftopMynbi: 
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c npeAenoM bh3koctm npn 65,7 Mn/r v\ 13 
nacTeCi nacTUHHo HBMTpannsoBaHHoro 
aHUOHHoro nonMMepa c pa3nMHHOM yAenbHotf 
Bfi3KocTbHD Qn&py\ou\Q\A obopMynbi 
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flucneprnpoBaHHyK) CMecb nonynanM npn 
MHTeHCMBHOM nepeMewMBaHMH 8 TeneHMe 5 mmh 
(3000 o6/mhh; AnaMeTp nonacTn MeiuajiKH 50 

MM). 

3aTeM npuroTOBunn 2000 r 61 Bea-Hyio 
BOAHyHD AncnepcMio npupoAHoro MpaMopa, 
pa3Mep MacTHL^ KOToporo cooTBercTBOBan 
cpeAHeMy AnaMeTpy sKBMBaneHTHbix 
ccjDep m m ecKMX HacTui^ 0,7 mkm (M3Mepeno na 
Sedigraph 5100); 3Ta AHcnepcMfl coAep>Kana 
pa3JikiHHbie KonnMecTBa yKa3aHHOM Bbinte 
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nonnMepHOM cMecu; AHcnepcMio MpaMopa n 
noriMMepHyfo cwecb HHTeHCHBHO nepeMeLUMBann 
(8000 o67mmh; A^aMeTp nonacTM MeiuanKU 50 

MM). 

/I,aHHbie Ta6n.27 noKa3biBa»oT, hto mo>kho 
TaiOKe npeABapMTeribHO roTOBHTb CMecb 
KaTnoHHoro nonMMepa h nacTUHHo 
HekiTpariM30BaHHoro aHMOHHoro nonMMepa 
nepeq, CMetunBaHueM c MpaMopoM. 

Oopiviyna n3o6peTeHM5i: 

1 . BoAHafl cycneH3na H3 MUHepanoB, m/hjim 
HancjiHMTenefi, h/mjih nurMeHTOB c 
coAep>KaHweM TBepAoro BeujecTBa 60 80 Mac. 
cHMTaq Ha cyxoi* MUHepan, mam cyxoM 
HancnHHTenb, mam cyxofi nurMeHT, npn stom 
MMHopan, v\nv\ nanoriHUTenb, mjim nurMeHT 
A^cneprnpoBaHbi c oahmm hjih HecKoribKHMH 
AncnepraTopaMM, oTiiMHatou^awcfl TeM, mto 
p,wcnepraTop coctowt M3 ORHoro v\nw HecKOJibKux 
aM4>3TepHbix nonnsneKTponnTOB, y KOTopbix 
KonnMecTBo oTpuL^aTeribHbix 3apnAOB b 
aHUOHHbiX MOHOMepHblX eAUHML^ax paBHO 
Kon n m ecT By n on o>KMien b h bix 3apy?Ao b b 

K3TH DHHblX MOHOMepHblX eAUH^IL^aX M KOTOpbie 

Moryr AononHHTenbHO coAep>KaTb HePiTpanbHbie 
MOHOMepnbie eAUHMi^bi, n/nnn oamh hjih 
HecKonbKo KQTHOHHbix nojinaneKTponnTOB , n/nnn 

OflHH UnM HeCKOnbKO aMCf)OTepHblX KaTMOHHblX 

non^sneicrponnTOB, b KOTopbix HeHetiTpanbHbie 
MOHOMepHbie eAUHUL^bi 3apa>KeHbi 
npeo6naAaioLAe nonoxnTenbHo, n/nnn oahh nnn 

HeCKOnbKO aMCjDOTepHblX aHMOHHblX 

nonkaneKTponnTOB, b KOTopbix HeHeCiTpanbHbie 
MOHOMepHbie eAUHMi^bi 3apa>KeHbi 
npeo6naAafOLue OTpni^aTenbHo, v\iv\n\A oahh v\nv\ 
HeGKonhm MacrnMHO HePfrpann30BaHHbix 
aHMOHHbix nonkioneicrponMTOB, n/nnn oahh nnn 
HecKonbKo nacTMHHo HeCiTpanM30BaHHbix 
aMcpoTepHbix aHMGHHbix nonnaneKipojiMTOB, b 
KOTODbix Henei^TpanbHbie MOHOMepHbie 
eAMHMI4bi 3apn>KeHbi B OCHOBHOM oTpni4aTenbHO, 
npn 3TOM nacTMi^bi HanonHMTen^, n/nnn 
nurMeHTa, \aI\ahv\ MUHepana HeMTpanbHbi nnn 
3apfl>KeHbi nonoK^TenbHO, npn cneAyiOLi^eM 
coflep>KaHMM KOMnoHeHTOB b Mac. 

Munepan nnn nurMeHT, nnn HanonHHTenb, 
BKn^Maa BOfly 97,0 99,98 

flucnepraTop b BHAe aMCfcoiepHbix 
nonnaneKTponnTOB, MacTUHHO 

HeC^TpanM30BaHHblX aHUOHHblX M HaCTMHHO 
HeMTpanM30BaHHblX aMCjDOTepHblX aHMOHHblX 

nonvis-neKTponnTOB 0,02 3,0 

/IlncnepraTop b bha© KaTMOHHbix, 

aM($»OTepHblX KaTHOHHblX n aMCjDOTepHblX 

aHMOHHbix non^aneKTponkiTOB 0,11 3,0 

2. CycneH3U* no n.1, OTnuHaioLAaHCfl TeM, 
hto twcneprarop coctowt m op,Horo \at\)a 
necKonbKnx aMcf)OTepHbix nonnaneiaponnTOB, 
unw CMecu ^3 OAHoro nnn HecKonbKMX 
aMcfDOTepHbix nonnsneicrponnTOB n oahoto \ayva 

HeCKOnbKHX aMCpOTepHblX KaTHOHHblX 

nonkaneKTponnTOB, nnn CMecu M3 OAHoro nnn 
HecKonbKnx aMcfDOTepHbix nonnaneKTponnTOB m 
OAHoro nnn HecKonbKMX aMcjDOTepHbix 
HH3K3KaTnoHHbix nonnaneKTponnTOB, nnn CMecu 

H3 OAHOrO \AT\V\ HeCKOnbKMX aMC(DOTepHblX 

non^aneKTponnTOB n OAHoro nnn HecKonbKMX 
aM0OTepHbix KaTnoHHbix nonnaneKTponMTOB m 
OAHoro Mnn HecKonbKnx aMCpOTepHbix aHMOHHbix 
noni/aneKTponMTOB, MnM CMecM M3 OAHoro MnM 
HecKonbKMX aMcfjOTepHbix nonManeKTponMTOB m 

OAHOrO MnM HeCKOnbKMX aMCjDOTepHblX 

hm3kd KaTMOHHbix nonManeKTponMTOB m OAHoro 
nnn HecKonbKMX aM4?OTepHbix aHMOHHbix 
noni/!9neKTponMTOB l, 1 mtim CMecM M3 OAHoro MnM 
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HecKOfjbKnx aMcf>oTepHbix nonmneKXponmoB m 
oflHoro v\nv\ HecKonbKnx aMcfroTepHbix 
KaTHOHHbix nonnaneKTponnToB n OAHoro nnn 

HeCKOJIbKMX aMCf>OrepHblX HM3KOaHMOHHblX 

nonnajieKTporiHTOB, nnn civiecu H3 oahoto MnM 
HecKonbKnx aMcjDOTepHbix nonnorieKTporiHTOB m 
oflHoro hjih HecKonbKHx aMcjDorepHbix 
HM3KOKaTHOHHbix nonMsneKTponMTOB H OftHOrO 
mjim HecKonbKnx aMcfxrrepHbix HM3KoaHMOHHbix 
nojiM3JieKTponnTOB, MJnn OAHoro nnn HecKonbKMX 
aM0OTepHbix KaTHOHHbix nonnoneKTponnTOB, 
mjim OAHoro nnn HecKonbKHX aMcfxrrepHbix 
HM3KOKaTHOHHbix nonn3/ieKTponnTOB, HJTIH CMeCM 
M3 OAHoro nnn HecKonbKMX aMcfxrrepHbix 
KaTMOHHbix nojinaneKTponnTOB n oahofo nnn 

HeCKODbKHX aMCjDOTepHblX aHHOHHblX 

nonnaneKTponnTOB, hum civiecu H3 OAHoro hjih 
HecKonbKnx aMcporepHbix HM3KOKaTMOHHbix 
nonnaneKTponHTOB m OAHoro mjim HecKonbKMX 
aMqboTepHbix aHUOHHbix nonn3JieKTponnTOB, win 

CMeCH H3 OAHOro HUH HeCKOHbKHX aMCjDOTepHblX 

KaTHOHHbix nonnaneKTporiMTOB m OAHoro hjim 

HeCKOflbKHX aMCjDOTepHblX HM3KOaHMOHHblX 

noriHaneKTponnTOB, mjim civiecu M3 OAHoro mjih 

HeCKOJIbKMX aMCjDOTepHblX HM3KOKaTMOHHblX 

nojinsneKTponMTOB v\ OAHoro hjim HecKoribKHX 

aM4)OTepHblX HM3KOaHMOHHblX 

nonManeKTponHTOB, v\nv\ cMecM H3 OAHoro nnn 

HeCKOJIbKHX aMCjDOTepHblX nonn3neKTponnTOB M 
OAHOrO \Af\V\ HeCKOflbKHX aMCjDOTepHblX 
HH3KOaHHOHHblX nOJlHSJieKipOflMTOB, HUM OAHoro 
MJIM HeCKOJIbKMX aMCjbOTepHbJX HM3KOaHMOHHblX 

nonMsneKTponMTOB, mjim OAHoro mjim HecKoxibKMx 

KaTMOHHblX nOJlMSJieKTporiMTOB M OAHOrO MJIM 
HeCKOJIbKMX aM0OTepHbfX HM3KOaHMOHHblX 

nojiMsneKTpoJiMTOB, npMHeivi oamh mjim 

HeCKOJlbKO yKa3aHHblX nonM3JieKTpOJ1MT0B 
HaCTMHHO HeMTpailM30BaHbl M npM 3TOM HaCTMI4bl 

HanoriHMTejifl, m/mjim nMrMeHTa, m/mjhm MMHepana 
HePiTpajibHbi nnn 3app>KeHbi nono>KMTejibHO. 

3. CycneH3MPi no nn.1 m 2, ouiMHaiouj.aHCFi 

TeiVI, HTO aMCf>OTepHblM KaTMOHHblM 

nODMSJieKTpOJIMT M aMCpOTepHbIM aHMOHHbIM 

nojiMSJieKTponMT coAep>KaT nono>KMTejibHo 
3apn>KeHHbie qbyHKLjMOHanbHbie rpynnbi b 
saiviecTMTene STMJieHOBOM ochobhom i^enM, 
neTBepTMHHbie rpynnbi aMMoHMfl, 
KapSoKCMJibHbie rpynnbi, m/mjim cynbcporpynnbi, 
m/mjim coflepxatuMe rpynnbi cnoxHoro acfwpa 
(JxxxfcopHotf KMCJioTbi KMCJibie rpynnbi M B HMX 
nono>KMTeribHo 3apa>KeHHbiM" 3aMecTMTerib 
CBH33H c ochobhom Lj,enbfo rpynnofi -(0=)-C-NH- 

MJ1M -(0=)C-0-. 

4. CycneH3Mfl no nn. 1 m 2, OTnma\ou\anon 

TeM, HTO aMCf)OTepHblM aHMOHHbIM, aMCjDOTepHbIM 

m aMqboTepHbiM" KaTMOHHblM n on m 3ji e kt po J1 M T 
npeACTaBrmiOT cocoi* oaho mjim HecKonbKo 
coeAHHeHMM ms rpynnbi, cooTBeTCTByiomefl 
o6u4eM c£opMyne 
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mjim R s m R 9 Moryr 03Havarb rpynny -COOH, 
ecriM Z 03HaMaeT rpynny -COOH; 

X KMcnopoA uriM rpynna N-H; 

Y rpynna or -CH 2 AO C 5 H 10 S 

Z: rpynna COOH m/mjim --(CH 2 ) n -COOH, m/mjim 

-( CH 2)n- S0 20H, M/MJIM 



r 1 18, 

rpMHeM (a + b) npeACTaBnaeT co6om 

OTHCCMTeJlbHOe KOJIMHeCTBO HBXOfl^U^ViXC^ B 

Monexyne MOHOMepoB b MHTepBajie 5:95 99:1. 

M/MJIM KMCJiyiO CflO>KHO-30MpHyK) 

cpoc^opHOKMcnyK) rpynny. 

5. CycneH3MP no n. 4, orjiMMafOLnaflcy? Tervi, 
hto 3aMecTMTerib Z nacTMHHO Hei?iTpajiM30BaH 
KaTMOHOM menoHHoro m/mjim 
m,eriDHH03eMejibHoro MeTaruia npM CTeneHM 
HeMTpan M3a 141/1 n 1 99 moji. 

6. CycneH3MH no n.5, oTJiMHaiouj.ancfl Teivi, 
mto cTeneHb HeMTpajiMsau.MM Zhotmohom 
uj,enoHHoro MeTanna cocTaBnpeT 1 25 Mori. 

7. CycneH3M^ no nn.5 m 6, oTnma\ou\a9\cn 
Tew, hto 3aMecTMTerib Z HeMTpajiM30BaH 
noriHocTbK), ecriM KaTMOH Bbi6paH M3 rpynnbi 
AByxBaneHTHbiM k3tmoh, TpexBaneHTHbiM 

KaTMOH, NH4, nepBMHHblPi, BTOpMHHblCl HJ1M 
TpeTMHHbIM a M M H v _ MJIM HeTBepTMHHblC^ MOH 
aMMOHMfl. 

8. CycneH3M5R no n.4, oTTiMHaiomaflCfl Teivi, 
hto 3aMecTMTerib Z He HeMTpariM30BaH. 

9. CycneH3MFi no n.4, OTJiMnaiomaflCfl TeM, 

HTO eCJIM Rg MJIM Rg HS flBJl^HDTCfl TpynnOM 

-COOH m ecjiM aMq^orepHbie aHMOHHbie 

nOJlMSJieKTpOJlMTbl npMMeH?IIOT B COHeTaHMM C 
aMCjDOTepHbIMM KaTMOHHbIMM 

nojiMsneKTpojiMTaiviM, m nooToiviy nacTHmbi 

^BJISIKDTC^ HeMTpaJlM30BaHHblMM MJIM 

nojio>KMTejibHO 3apa>KeHHbiMM no nOBepXHOCTM, 
a m b HaxoAflTCfl b cneflyiou4MX cooTHOuueHM^x, 

MOJI 



AtignDTepHbm 

AHMOHHbIM 



AtKpOTGpH WM 



aL = 5 - 

ta - 5X 

a = 4? 

b = 5JL 



49 

- 95 

- 49 

- 53 



50 
50 

50 

50 



AMCJOTepH WM 
KaTMOHHblM 

51 - 99 
49-1 

51 - 80 

49 - ZO 



10. CycneH3M5q no n.4, 0TJiMHaHDm,a?icyi TeM, 
hto MormpHoe cooTHOujeHMe aHMOHHoro m 
KaTnoHHoro 3ap^AOB cocTaBJifieT 55:45 51:49. 

1 1 . CycneHSM^ no n. 1, OTJ~iMHaK>m,aflCfl TeM, 

HTO nOJ1M3JieKTpOJ1MTbl flBJlflKTTCfl COeAHHeHMflMM 

o6iueM cpopMyjibi 
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rA© R1, R5 R7 BOAopoA n/nnn R1 - R7 ajiKMJi 
m/mjim apMJi; 

R 8 m R 9 boaopoa, m/mjim aJlKMJi, m/mjim apMJi 
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iA© Z c/BaneHTHOCTb (Kat) + m ecriM c 0, to 

ZO, 

(Kat) + KaTMOH menoHHoro m/mjim 
LAeroHHoseMejibHoro, m/mjim peAK03eMejibHoro 
MeTanna, M/MnM aMMH , M/MnM anKaHonaMMH, 
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M/HJIH HeTBepTMHHbIM K3TMOH aMMQHUfi; 

(An)" xnopuA, 6poMMA, moaha, hmtpmt, 

HSO 4 M/HJ1M CH 3 S04, 

npnneM a + b + c HaxoAflTca b cneAytomnx 



cooTHOLueHn^x: won. 



aHMOHHWH 

a = 49 - 47 

b + c = 51 - 53 

HJ1M 

AM^OTepHWM 
HM3KOaHHOHHWkl 

« = 49 - 47 

b ♦ c = 51 - 53 



AM^OTepHWM 
HM3 KOdHMOHHUM 

a = 49 
lb = Z 
c = 49 



KclTMDHH bJM 



a = 50 
b = 5D 



a = 51 - 80 

b * c = 49 - ZO 



AwpaTepHUM AmpoTepHUM 



a = 50 

Jb = O - 50 

o = 50 - O 



AM<poTepHuPi 

a = 50 
b = Z 
c = 48 



KSITMOHHUM 

a = 51 - Bfl 

b + c - 43 - 20 



Ariq>OTepHbiH 
KdtrHOHHblH 

a = 51 
Jt> = z 
c = 47 



12. CycneH3i/m no nn.1 n 11, oTJiHMaiOLAaflcfl 
rew, mto Ancneprarop coctout H3 ciwecu 
aMcpoTepHbix KaTHOHHbix nonnsneKTponnTOB n 
aMcjDOTepHbix nonnsnescrponnTOB, npnneM a+b+c 
HaxoA^TCfi b cneflyiOLAnx cooTHomeHHHX, Mon. 

AMC^OTepHblM AMCj30TepHblM KaTMOHHbIM 

a 50 a 70 99 

b + c 50 b + c 30 1 

WW 

AM4)OTepHblM Hl/I3KOKaTHOHHbfM AM(£oTepHbin 
KaTMOHHblW 

a 49 47 a 70 99 

b + c51 53 b + c 30 1 

AMCjDOTepHblM HM3KOKaTHOHHblPl AM(J)OTepHbin 
KQTHOHHblM 

a 51 53 a 97-80 

b + c 49 47 b + c 3 20 

13. CycneH3MH no n.1, oTnnHafoiAaflc* TeM, 
mto creneHb HefiTpannsai^nn aHnoHHbix 
KoiunoHeHTOB Bcex nonnaneKTponnTOB, 3a 
MCKnioMeHneM mmcto KarnoHHbix, npn 
HeMTpann3aL4MM KaTnoHaMU LAenoHH03eMeribHbix 
MeiannoB cocraBrmeT 0,1 100,0 moji. 

14. CycneH3ns no n. 1, OTjinHatoLAa^cH T6M, 
mto onpeA©TieHHa« no b^3Kocth cTeneHb 
nojiniwepn3at4HM aMcpoTepHbix annoHHbrx, 
aivicpoTepHbix HePiTpanbHbix n aMqooiepHbix 
KaTnoHHbix nonnaneKTponnTOB cootbstct ByeT 
Bfl3KOCTn 5 10 Mlla.c. 

15. CycneH3n* no n.1, OT/WMaioLAaflca tgm, 
mto MUHepa/ibi, n/nnn Hano/iHnTenn, n/nnn 
nunvieHTbi coAep>KaT aneMeHTbi BTopon n/nnn 
TpeTbeM ocHOBHon rpynnbi n/nnn neTBepTon 
noGoHHon rpynnbi nepnoAnnecKOM cucreMbi. 

16. CycneH3Hfl no n.1 5, OTnnnaioiAaflCfl TeM, 
mto MUHepanaMM, n/nnn HanonHHTermMw, h/mjim 
nuriweHTaMM hbjihiotce npnpoAHbin KapOoHaT 
Kanbi^na oca>KAeHHbiM Kap6oHaT Karihu,^, 
MpaMop, Men, aotiomut n/nnn aojiommt, 
coflepwaiAHM Kap6oHaT Kanbi^n^. 

17. CycneH3kiH no n.1, OTn\A^a\oi±\anon TeM, 
mto AncnepraTop cocTonT H3 cMecn (a) oAHoro 
win HecKonbKnx KaTHOHHbix nonnaneKTponnTOB 
n/ww OAHoro win HecKonbKnx aMqooTepHbix 

KaTMOHHblX nOJlHSneKTponHTOB, B KOTOpblX 

HefirpanbHbfe MOHOMepHbie eAHHni_\bi 3ap^>Kenbi 
npeo6naAaioiAe nono>KHTeribHo, n (6) oahopo 
win HecKonbKnx HacmMHo HePiTpann30BaHHbix 
aHMOHHbix nonnaneKTponnTOB n/ww OAHoro win 

HeCKOJIbKHX MaCTHMHO HGWTpaJlM30BaHHblX 
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aMcfjoTepHbix aHuoHHbix nonnoneKTpoiiMTOB, b 
KOTopbix HeHePiTpajibHbie MOHOMepHbie 
eflMHHi4bJ 3ap^x<eHbi s ochobhom oTpnt^aTe/ibHo, 
npn otom KaTMOHHblX nonn3jieKTponnT m/mjim 
aMcjDOTepHbiX KaTMOHHblX nonManeKTponuT 
GOAep>KaTca b TaKnx KonnMecTBax, mto MacTHi^bi 
HancnHMTen^, n/nnn nurivieHTa, n/vinn MUHepana 
3app:-KeHb( nono>KMTejibHo. 

18. CycneH3Hfl no n.1 7, oTnuMatoLAaflca TeM, 
mto A^cnepraTop coctout ^3 GMecu (a) OAHoro 
win HecKonbKnx roMononnMepHbix KaTnoHHbix 
non^aneKTponnTOB n/nnn OAHoro nnn 
HecKO/ibKMx conon^MepHbix aMCpOTepHbix 
KaTnoHHbix nonnajieKTponnTOB, B KOTOpblX 
HeHefrrpajibHbie MOHOMepHbie eflUHHi^bi 
3ap?i>KeHbi npeoSnaAaKDLAe nonoxHTenbHO, m (6) 
OAHoro nun HecKonbKnx tomo- unn 
cononnwepHbix MacTnMHO HePJTpa/7H30BaHHbJX 
annoHHbix nojinsneiaponnTOB n/nnn OAHoro htim 
HecKonbKnx MacTnMHO HeXTpann30BaHHbix 
aMqbDTepHbix aHuoHHbix nonnaneKTpoTinTOB, b 
KOTODbix HeHenTparibHbie MOHOMepHbie 
eflMHULtbi 3apn»<eHbt b ochobhom orp^aTenbHO. 

1 9 . CycneH3n?i no nn. 1 7 n 18, 
oTnnMaiouj.aac^ TeM, mto KajnoHHbifi 
nonn3JieKTporiMT h/mtim aMqbOTepHbiPi KaTnoHHbifi 
non^arieKTponnT, b KOTopbix HeHeflTparibHbie 
MOHOMepHbie emH^bi aapflxeHbi 
nonoKnTejibHo, coAep>KaT nono>KHTenbHo 
3apfl>KeHH.bie cjDyHKL\noHaribHbie rpynnbi b 
3aMecTHTene sTnneHOBoCi ochobhom i^enn, 
npn^eM nono>KHTenbHo 3ap^>KeHHbiX 
3aMecTHTe/ib cBX3aH c ochobhom nenbK? rpynnow 
-(0=)C- NH nnn -(0=)-C-0-. 

20. CycneH3n^ no n.1 7, oTnnHaioLAaflCfl TeM, 
mto KaTnoHHbin nojiMsneKTporiMT COAep>KMT 
MeTBepTMMHbie rpynnbi aMMOHna n aMcpOTepHbiPi 
KaTMOHHbin norjn3JieKTponnT, b kotopom 
HeHeMTpaxibHbie MOHOMepHbie 3BeHbsq 3apjq>KeHbi 
B ochobhom nono>KHTenbHO, COflep>KMT 
MeTBepTMMHbie rpynnbi aMMOHMfl mtim 
KapeoKcnribHbie rpynnbi, n/unn cynbqborpynnbi, 
n/nrw coAep>Kau^ne rpynnu cno>KHoro sdpupa 
cf)oc($)opHon KncnoTbi Kncnbie rpynnbi, npnneM 
aHMOHHblM MaCTMMHO HePiTpannsoBaHHbiR 
noni/ianeKTponuT n aMqboTepHbiM aHMOHHbin 
MacinMHo HenTpann30BaHHbiX nonMsneKTponMT 
cop<ep>KaT KapOoKcn/ibHb/e rpynnbi, a aHMOHHbift 
MacinMHo HenTpann30BaHHbin nBnnercn tomo- 
unn 3ononnMepHbiM nonnsneKTponnTOM. 

21 . CycneH3n?i no n.1 7, oTn.MMaJOUnaflCfl TeM, 
mto KaTnoHHbin nonnaneKTponMT npeACTaBJifieT 
co6oy\ oaho \au\a necKonbKO coeAnHeHnn M3 
rpynibi, cooTBeTCTByfoiAeX o6LAeX cjjopMyne 
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„ C=0 



R^-N — R <An> 
Z | 4 

R 

3 

rfle R-j , R 5 n R 6 BOflopofl h/mjim R-j - 
R 6 ariKnn n/nnn apnn, npnneM R 5 Taiwe 
03H£iMaeT rpynny 
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X 

I 

V 

I* 

R — N ~R 
Z | 4 

R 

3 

X Ki/icnopoA v\m rpynna NH; 
Y rpynna ot -CH 2 ao -C 5 H 1C r. 
n 20 3000; 

(An)" xjiopufl, m/hjih 6poMHA v\lv\nv\ hoa^A, 

h/i/itm hmtput, u/nnn HSO4, n/nnn CH3SO4. 

22. CycneH3Hfi no n.17, omnHaioii^aflCfl TeM, 
hto aMcfroTepHbifi KaTHOHHbiPi nontioneKiponuT, b 
kotopom HeHekiTparibHbie MOHOMepHbie 3BeHbfl 
3apa>KeHbi npenMymecTBeHHo nonoKHTejibHo, 
npeAcraB/iaer co6ofl o^ho nnn necKonbKo 
coeflUHeHki^ M3 rpynnbi, cooTBeTCTByfou^ew 
o6mePi cfjopMyne 



R R 
I 5 I 1 
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R 



R 
I 8 

-C— 
1 

R 

9 



R 
I 7 

Z 



(An) 



I 

C=0 
I 

X 

I 

y 

-N -R 
I 4 
R 

3 

rfle R-i, R5 R7 boaopoa n/nnn R 1 - R7 anKWXi 
n/nnn apun, npwneM R 5 mokgt 03HanaTb TaioKe 
rpynny 

I 

c=o 

I 

X 

I 

u 

R 

3 

Rs M R9 BOflopoA, h/wjih ajiKM/i, n/nnw api/in 
nnn MoryT 03HanaTb rpynny -COOH, ecnn Z 
rpynna -COOH; 

X KHcnopoA nnn rpynna NH; 

Y rpynna ot -CH 2 - ao -CH5H-10- 
-COOH, n/nnn (CH 2 ) n -COOH, 
-(CH 2 ) n S0 2 OH, n/nnn 



rpynna 
n/nnvi 



OH 

n/nnn Kucnafi cno>KHo-3c£>npHafl 
c)?occ|)opHOKHCJia^ rpynna, 
a 70 99 Mon. 
b 1 30 Mon. 
n 1 18; 

(An)" xnopnA. n/nnw 6poMHA, n/nnn hoa^A, 

H/HTIH HMTpUT, M/Mnn HSO4, H/l/mH CH3SO4. 

23. CycneH3n^ no n.17, ornmaiomancH rew, 

HTO aHMOHHblPt HaCTUHHO HePtTpaJlH30BaHHblCl 

nonnsneicrpojiHT npeACTaBnaeT co6om oaho v\nv\ 
HecKOJibKO coeAHHeHHi?i H3 rpynnbi, 
cooTBeTCTBytomefi o6metf qboprviyne 
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r^e Z rpynna -COOH, v\lv\n\A -(CH 2 ) n -COOH, 
m/m/im -(CH 2 ) n -S0 2 0H, w/ww 



-@-r 



OH 

v\lv\n\A Kucnafi cnoKHo-aqtinpHafl 
cpocqbopHOKMcnaf? rpynna; 

R1 boaopoa v\nv\ rpynna -CH; 

R 2 v\ R3 boaopoa, n/nnn amain, n/nnn a pun, 
npn^eiu R 2 h R 3 Moryr TafOKe HMerb 3HaMeHne 
Z, ecnn Z -COOH; 

u +l, n/i/mn +II, n/urm 

Ka KaTnoH tuenoHHoro, n/n/in 
LU,enoHH03eMeribHoro, n/nnn peAK03eMenbHoro 
MeTsinna; 

v/ 59 95 mod. Ha KOJinHeGTBO rpynn 2 b 
MOHOMepe; 

v 5 41 moji. fleneHHbie Ha u; 
r 1 12. 

24. CycneH3HPi no n. 17, oTnuHatomaflCH TeM, 
hto AHcnepraTop coctout hs cMecu coeAMHeHMM 
o6ia/ix qbopMyn no n.20, n/nnn 21 w 22 nnn H3 
CMecu coeAHHeHMM oGiamx qbopMyn 
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rfle (Kat) + k3thoh menoHHoro, h/hjih 
u^enoHH03eMenbHoro, n/nnn peAKoseMenbHoro 
weTanna, n/nnn aMUH, v\lv\n\A anKaHonaMMH, 
]a!\ahv\ HeTBeprnHHbiM KaTUOH aMMOHna; 

(An)" xnopMA, n/kinn 6poMHA, h/mjim moama, 
v\iv\r\v\ HUTpMT, v\lv\nv\ HS04,, v\lv\nv\ CH3S04,; 

a 60 99 won. 

b 1 40 Mon. 

7. 1 70 Mon. 

w 30 99 Mon. 

25. CycneH3MH no n.17, OTnMHaHDUJiaflCfl TeM, 
hto b aHuoHHOM nonnaneKTponnTe n/nnn b 

3MCj[)OTSpHOM 3HHOHHOM nOJlH3JieKTpOriHTe 

HePrrpann30BaHbi 1 70 Mon. KHcnorHbfX rpynn, 
npwneM yAenbHa^ B?i3KOCTb nacTMHHO 
HeM"pann30BaHHoro aHMOHHoro 
nonwsneKTponwTa, wJwnw aMqboTepHoro 
aHMOHHoro nojinaneicrponnTa b CMecu c 

KaTHOHHblM M/klJIM aMCjDOTepHbIM KaTMOHHbIM 

non^oneKTponnTOM, M3MepeHHafi b noxiHOCTbK) 
coneBoPi cj:opMe, cocrraBrmeT 0,2 1,0 n CTeneHb 
noj"i-4Mepn3ai^nn KaTnoHHoro nonnaneiaponnTa 
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m/mjih aMcf)OTepHoro KaTHOHHoro 

nojinsneicrponnTa b cmscm c nacTHHHO 

HGMTpanM30BaHHblM aHUOHHblM 

nonnaneKTponnTOM \Alv\nv\ c aMOpoTepHbiM 

HQCTUHHO He0lTpariH3OBaHHblM aHUOHHblM 

nojinaneKTponnTOM, onpeAenaeMaa no 
npeAenbHbiM 3HaHeHH8M bhskocth, 
cooTBBTCTByer BH3 kocth 5 50 M/i/r h npejqenbi 
b?13Kocth npnMeHaeMbix b boahoh" cycneH3HM 

KaTHOHHblX aMCtpOTepHblX KaTHOHHblX 

nonnaneKTponkiTOB cocTaBnaioT 9,2 48,5 Mn/r. 

26. CycneH3na no n.17, oTJiUMafou^aflc^ tsm, 
hto OHa coctoht H3 97,0 99,89 Mac. 
MHHepanoB, n/nnn nanonHHTenen, v\lv\nv\ 
nurMeHTOB n BOflbi n 0,1 1 3,0 Mac. cMecn 
KaTHOHHoro n/nnn aMcjDOTepHoro KaTHOHHoro h 
nacTUHHO HetiTpanM30BaHHoro aHHOHHoro n/nnn 
nacTUHHO He^Tpann30BaHHoro aMctpoTepHoro 
aHUOHHoro nonnsneKTponnTOB, npnneM 
coAep>KaHne cyxoro BeinecTBa cocTaBnaeT 60 
80 Mac. b pacneTe Ha cyxne MHHepanbi, nnn 
cyxoM HanoriHMTerib, mjim cyxon nurMeHT. 

27. Cnoco6 nonyneHns boahom cycneH3HH H3 
MHHepanoB, h/htih HanonHHTeneFi, m/mjih 
nwrMeHTOB c coAepwanneM TBepAoro Beuj,ecTBa 
60 80 Mac. cMMTan Ha cyxon MHHepan, nnn 
cyxon - HanojiHurenb, nnn cyxow nwmeHT, npn 
3tom MHHepan, hum HanonHHTenb, nnn nurMeHT 
AMcnepn/ipoBaHbi c oahhm win HecKonbKHMH 
AHcnepraTopaMH, npnneM A^cnepraTop coctoht 
H3 CMecH (a) OAHoro nnn HecKonbKnx 

rOMOnOJlHMepHblX KaTHOHHblX 

nonHaneKTponMTOB m/hjim OAHoro nnn 
HecKonbKnx cononnMepnbix aMcJxrrepHbix 

KaTHOHHblX nOTManeKTpOJWOB, B KOTOpblX 

HeHeHTpanbHbie MOHOMepHbie eAHHHLjbi 
3aprn>KeHbi npeo6naAaioiAe nono>KHTenbHO, n (6) 
OAHoro nnn HecKonbKHX roMO- nnn 
conoriHMepHbix HacTHHHo HeHTpannsoBaHHbix 
aHHOHHblX nOJ1M3JieKTpOnHTOB n/nnn OAHoro nnn 
HeCKOJTlbKMX HaCTHHHO HeHTpanH30BaHHblX 

aMCpoTepHbix aHHOHHbix nonHaneKTporiMTOB, b 
KOTopbix HeHe£iTpanbHbie MOHOMepHbie 
eAHHML\bi 3ap*>KeHbi b ochobhom oTpnLi,aTenbHo, 
oTTiHMafoiAHtiCFi TeM, hto BOAHyio cycneH3Hio 
MHHepanoB, h/hjih HanonHHTenen, h/hjim 

nHPMSHTOB COBMeCTHO CO CMeCbK) 

AHcnepraTopoB n flobaBOK, cnocoocTBytoiUHX 
pa3ManbiBaHHK), noABeprafOT MOKpoMy pa3Mony, 
npnneM AooaBnaioT aMcjxrrepHbie 
nonn3neKTponnTbi nonnocTbio hjih nacTHHHO 
nepeA pa3ManbiBaHHeM h nacTb aMopoTepHbix 
nonHarieKTponHTOB bo BpeMFi pa3ManbiBaHHa 
n/nnn nacTb aMcjxrrepHbix nonwsneKTponmoB 
noone pa3ManbiBaHHH. 

28. Cnoco6 nonyneHHa boahow cycneH3HH H3 
MHHepanoB, h/hjih HanonHHTenen", h/hjih 
nnrMeHTOB c co as pxa h h e m TBepAoro BemecTBa 
60 80 Mac. cHHTafl Ha cyxon MHHepan, hhh 
cyxoH HanonHHTerib, hjih cyxon nnrMeHT, npn 
3tom MHHepan, hjih HanoriHHTerib, hjih nnrweHT 
AHcneprnpoBaHbi c oahhm hjih HecKoribKHMH 
AHcnepraTopaMH, npnneM AHcneprarop coctoht 
H3 CMecH (a) OAHoro hjih HecKOJibKHX 

TOMOnOJlHMepHblX KaTHOHHblX 

noriHsiieKTpojiHTOB H/HJIH OAHOfO HJIH 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



HecKOJibKHx conoriHMepHbix aMcJxrrepHbix 

KaTHOHHblX nOJ1H3JieKTp0J~IHT0B, B KOTOpblX 

HeHenTparibHbie MOHOMepHbie eAHHHU,bi 
3ap5q;KeHbi npeoSnaAafome nonoKHTeribHO, h (6) 

OAHOfO HJIH HeCKOflbKHX TOMO- HJIH 
COno.lHMepHblX MaCTHHHO HeHTpaJ1H30BaHHblX 

aHHOHHbix noriHarieKTporiHTOB h/hjih oahofo hjih 

HeCKOflbKHX ^aCTI/MHO HeHTpaJ~lH30BaHHblX 
aMCJpOTepHblX aHHOHHbix nOJ~IH3J~ieKTpOJ1HTOB, B 

KOTopbix HeHeHTpanbHbie MOHOMepHbie 
eAHHHU,bi 3apfi>KeHbi b ochobhom OTpnuaTeribHO, 
oTriHHaKDU^HHca TeM, hto BOAHyio cycneH3HJO 
MHHepanoB, h/hjih HanoriHHTerieH, h/htih 

nHTMeHTOB COBMeCTHO CO CMeCbK) 

AHcnepraTopoB h Ao6aBOK, cnoco6cTByiouJiHx 
pa3MaribiBaHHK), noAseprafOT MOKpoMy pa3MOJiy, 
npHM3M pp6asn9\\oj nacTb nacTHMHO 
HePiT3ajnH30BaHHoro aHHOHHoro h/hjih nacTHMHo 
HeHTpajiH3osaHHoro aMCpoTepHoro aHHOHHoro 
nojiH3neKTporiHTa nepeA pasManbiBaHHeM h 
nacTb nacTHMHo HeHTpariH30BaHHoro aHHOHHoro 
H/HJIH HaCTHHHO HeHTpariH30BaHHoro 

aMCJpoTepHoro aHHOHHoro nojiHsneicrponHTa bo 
Bpeivfl pa3ManbiBaHH?i h/htih nacTb nacTHHHO 
HetfTpanH30BaHHor§ aHHOHHoro h/hjih nacTHMHO 
HeHTpajiH30BaHHoro aMdpoTepHoro aHHOHHoro 
noDH3neKTponHTa nocjie pa3MaribiBaHHfl, h 

KaTHOHHblH H/HJIH aMCfiOTepHblH K3THOHHblH 

nojiH3J-ieKTpoJiHT Ao6aBjifiK)T nojiHOCTbio nepeA 
pa3vajibiBaHHeM hjih TonbKo HacTb KaTHOHHoro 
h/hjih aMCjpoTepHoro KaTHOHHoro 

nojii/srieKTpoJiHTa nepeA pa3MaribiBaHHeM h 
HacT d KaTHOHHoro h/hjih aMcpoTepHoro 
KaTHOHHoro noriHsneKTpojiHTa bo BpeMfl 
pa3/vajib)BaHH* h/hjih nacTb KaTHOHHoro h/htih 
awdpoTepnoro KaTHOHHoro noJiHsneKTpojiHTa 
Ao6c.bjihk)t nocjie pa3MaribiBaHHfl. 

29. CpeACTBo Ana H3roTOBJieHH« h 
o6pa6oTKM SyMarn, Ana ohhctkh cTOHHbix boa h 
Ape&ecHoR Maccbi ot BpeAHbix BeiAecTB, 
OTJiHHaioLAeeca TeM, hto oho npeACTaBnaeT 

CO6OH BOAHyK) CycneH3HK3 H3 MHHepaTlOB, h/hjih 

HanojiHHTejieH, h/hjjh nnrweHTOB c 
co a^ : p>Ka h h e m TBepAoro Bem,ecTBa 60 80 Mac. 
CMHTafi Ha cyxon MHHepaji, hjih cyxon 
HanojiHHTerib, hjih cyxon nurMeHT, npn stom 
MHHepaji, hjih HanojiHHTerib, hjih nnrMeHT 
AHcreprnpoBaHbi c oahhm hjih HecKOJibKHMH 
AHcrepraTopaMH, npnneM AUcnepraTop coctoht 

H3 CMeCH (a) OAHOrO HJIH HeCKOJlbKHX 
rOMOnOJIHMepHblX KaTHOHHblX 

nonnsjieKTporiHTOB h/hjih OAHoro hjih 

HeCKOJlbKHX COnOJIHMepHblX aMopoTepHbix 
KaTHOHHblX nOJlH3JieKTpOriHTOB } B KOTOpblX 
HeHBHTpaJlbHbie MOHOMepHbie eAHHHU,bl 

sapf >KeHbi npeo6jiaAaHDU4e nono>KHTejibHO, h (6) 

OAHOrO HJIH HeCKOJlbKHX TOMO- HJIH 

conojiHMepHbix nacTHHHO HefiTpariH30BaHHbix 

aHHOHHblX nOJIHSJieKTpOTlHTOB H/HJIH OAHOrO HJIH 
HeCKOJlbKHX HaCTHHHO HeHTpaJ1H30BaHHblX 
aMCfOTepHblX aHHOHHblX nOJIHSJieKTpOTlHTOB, B 

KOTcpbix HeHeHTpanbHbie MOHOMepHbie 
eAMhinu,bi 3appi>KeHbi b ochobhom oTpnuaTenbHO. 

npnopHTeT no nyHKiaM: 

06.06.89 no nn. 1 26 n 29. 

'9.12.89 no nn. 27 n 28. 
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Ta 6/im ua 1 



pH 


AM<}>OTepH. 


KaTMOHHblft nOilH- 


AM(}>OTepH, cner- 


AMcJ>OTepH. cner- 


5-10 


no/ina/ieKTp. 


3/ieKTp. 


K3 ICaTMOHHblft 
nO/!M3JieKTp. 


Ka aHHOHHufl no- 

/lW3/ieKTD, 


A 


+ 






+ 




HeftTpa/ibHbift 




He^Tpa/ibHuft 


Heftrpa/ibHuft 


B 


+ 


+ 


+ 

npeoG/iaAaiOLuee 

HTO-TO 


npeo6/iaAaiomee 

4TO-TO 

+ 


C 


+ 


+ 


+ 


+ 


A= B03MOHCHOCTb 3/ieKTpMMeCK0r0 33P«A3 M3BHe 

B= Ko/inMecTBO 3apaxeHHbix MOHOMepHwx eAU^MU 
O 3ap*A sacTHM 



T a 6/1 m u a 2 





AM4>OTepHWM 3HMOHHUtf 


AM(J)OTepHbli^ 


AM0OTepHblft 
KaTMOHHbIM 




a~ 5-49 


50 


51-99 




b= 51-95 


50 


49-1 




a- 47-49 


50 


51-80 




b- 51-53 


50 


49-20 








T a 6 n m u a 3 




AM(})OTepHbl« aHMOHHblCH 


AM<t>OTepHblfc 


AM<|>OTepHbin 

KdTHOHHbJft 




a-49-47 


a=50 


a«51-80 i 




b+c=51-53 




b+c-49-20 










AM(J>OTepHbi£^ HH3K0 aHWOHHblft 


>\M({)0TepHU^ 


AMcJxrrepHUfl 








KaTHOHHblfl 




a-49-47 


a=50 


a«51-80 


to 




b-0-50 




o 


b+c«51-53 


1 c-50-O 


b+c=49-20 




H/1H 

AM<f>OTepHWkl HH3KO 3HMOHHUM 


AM4>OTepHW« 


AM(J)OTepHbl^ 


4^ 






KaTHOHHbl^l 


00 


a=49 


a=50 


aH51 


a> 


b=2 


b=2 


b=2 




c-49 


c«48 


c=47 



o 



-30- 



Ta6/i una 4 



AM4>OTepHuCH 


AM<J)OTepHWft 




KdTWOHHbiPl 


a=50 


a-70-99 


b+c=50 


b+c=3(M 






AM<})OTepHblM HM3KO aHUQHHblB 


AM<J)OTepHUft 




KaTMOHHttfl 


a==49~47 


a~70-99 


b+c=51-53 




Miiii 




AM^OTepHbltt HH3KO aHMOHHblft 


AM<J>OTepHbirt 




KaTMOHHbffl 


a-51-53 


a-97-80 


b+c~49-47 


b+*=3-20 



Bpewa npOTeicaHwa 
pacTBopa no/wMepa 



BpeMH npOT6KaHM« 

pacTsopa NaCi 



C 
ro 
-si 
oo 

CD 

to 



" 3 Ta H 



BpeMH npOT6KaHi4K pacTBopa NaCi 



T a G a m na 5 



(An)"; 


PH 


BH3K. no- 

/lHMepa 


noc/ie 1 m 


1 AH* 
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220 


r 


3,3 


39 


380 








460 


HS04" 


3,1 


45 


650 








700 


CH3SO4' 


3,2 


49 


710 








860 


T a 6 n n i\ a 8 


(An)": 


PH 


ba3K, no- 


noc/ie 1 m 


1 aha 


4 ah eft 




8 AHeR 


















CI 


3,3 


95 


170 








350 


Br" 


3,5 


87 


250 








420 


r 


3,4 


83 


320 








410 



00 
O 



00 
CD 
CD 



O 



-32- 



T a 6 n w u a 9 



C X ) pH BS3K. noojie I flfla 4 flHefi 8 flHeS 
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OH 
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OH 
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-(CH )-S =0 3,1 75 780 940 
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-0-S =0 3,1 68 690 
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II 
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( % ) : pH BA3K0CTB jioojie I i I AHa 4 «aet 8 aaett 

naraiAepa 

-0=0 3,3 41 180 200 

I 

OH 

-(Ca^-OO 3,3 74 150 320 

OH 



360 630 



0 
II 

-(CB^-S^O 3,1 62 
OH 

0 „_ 

— {Oyl =0 3,6 57 480 610 O 



H 
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H 



OH 
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OH 
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( 3E- ) : pH BH3KO0T& noose I h I flaa 4 REQH 8 A&e£ 

aojuuiepa 

-0=0 3,1 48 210 250 
OH 

-(CEj)-0=0 3,7 75 180 180 
OH 



-(CEj)-S =0 3,5 83 320 460 
OH 

0 

—\J)-S *0 3,4 45 580 750 

OH O 

0 

-(CH^-P-OH 3,2 59 360 660 °» 

OH 



-(CBgJ-O-S =0 3,2 39 570 620 
OH 



-(CHp)-O-P-OH 3,1 81 690 990 



0 

If 

->i -0-S =0 3,5 83 470 710 
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OH 
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OH 
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( 2 ) ; pH BJi3K0CTfc aooJin I h I jkhh 4 ftHea 8 Jtaett 

-0=0 3,7 50 170 200 
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-(CBgJ-JxO 3,6 39 220 250 




0 

-(CEj)-| =0 3,4 48 590 870 
0 

"Py-l =0 3,5 59 510 730 

OH 



(CH^-P-OH 3,1 83 420 610 
OH 

0 
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OH 
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OH 
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T a 6 n m a 27 



06pa3eq 


y^e/lbH. BH3- 


B«3KocTb no- 


B«3KOCTb ne- 


Bfl3KOCTb 46- 


% flucnepraro- 




KOCTb aHHOH- 


c/ie 1 naca 
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pe3 8 /weft 
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